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PREFACE. 


Some apology is needed at this time for presenting 
to the public a work on physical education. So much 
has been said and written on the hygienic and medical 
aspects of school life that it would seem that little more 
needs to be said. Yet the thought of the present day on 
these particular aspects of education, thorough as it is in 
its details and scientific in its outlook, leaves mucli to 
be desired. To a great extent it lacks that well-balanced 
judgment which comes only from viewing school life in all 
its aspects, intellectual^ social, and moral, as well as hygienic 
and medical. 

The theory and practice of education suffer from a 
multitude of experts regarding the child and the school 
from a multitude of points of view. Some consider the 
child only as a thinking machine ; others as possessing only 
a body. A well-balanced theory and practice must look 
at child life as a whole, at the various bodily activities 
developing in congelation with mental powers by the child 
entering fully into the pnvctical duties of life through boy- 
hood and youth to manhood. It is in the practical activities 
of life — intellectual, social, aesthetic, recreative, utilitarian, 
or whatever they may be — that the bodily and mental, 
powers act together in the attainment of definite practical 
ends, and it is through such practical pursuits, vari^ 
advancing in the skill required, and valuable in the''ep^,. 
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attained, that the child will most fullj develop all parts of 
his nature, physical as wdl as mental, in harmonious 
relation to each other. From such ‘ a point of view the 
social, moral, intellectual, and physical aspects of educa- 
tion coalesce, and the method and procedure of education 
present a consistent, harmonious, and well-balanced unity. 

Throughout the following work an attempt is made to 
-regard physical education from this single unifying stand- 
point, so that the physical and the mental aspects of edu- 
cation are brought into harmony. School life is regarded 
as a whole in which physical and mental training merge in 
the pursuit of practical duties in which spirit, intelligence, 
and skill are more than brute strength. 

Feeling that a full understanding of the development of 
skill and physique could not be grasped without a some- 
what extensive and deep knowledge of the physical and 
physiological bases of human activities, I have devoted 
some space to expounding certain fundamental principles 
with regard to the energy of life, cell activity, and nervous 
function. The chapters dealing with these topics may bo 
somewhat difficult to the unscientific reader, and it may 
be well for him to pass over them lightly on a first 
reading. I am confident, however, that when he returns 
to them he will find that a knowledge of these principles 
gives a deeper understanding of bodily activities and a 
clearer insight into the method and procedure of physical 
education. 

The opening chapter deals with the historical develop- 
ment of the theory and practice of physical education. 
Tys I felt to be the best way of approaching the subject 
fromitoliuman lUqpect. Modem thought is '^heir of all 
tte and we can only fully grasp the tendencies of 
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the present day by seeing them as the out^me of those 
of the past. But especially in physical education is a 
knowledge of its historical deyelopment. valuable, for life in 
the past was not so specialised as it is now, and it was 
viewed more as a whole and less from abstract, points 
of view. Hence there is found in the tiieory and the 
practice of past ages a more comprehensive and unifying 
principle than pervades the educational thought of to-day. 
Particularly is this the case in the system of physical 
education of the Ancient Greeks and in the revival of 
Greek thought during the Benaissance. 

An account of the history of physical education, how- 
ever, needed an author who by the depth and extent of his 
grasp of the life and education of the different ages couli 
picture and describe the thought and practice of those 
times with living form and colour. Knowing my short- 
comings in this respect, I approached the subject with 
much hesitation, yet Convinced that the historical outlook 
was the only rational starting point. My difficulty was 
overcome by my friend and chief, Professor Welton, of the 
University of Leeds, who with his usual kindness and 
self-sacriiice volunteered to write the opening chapter. 
In the wealth of illustration presented, and in the compren 
hensive grasp of the underlying principles of life and 
education that pervades a vast diversity of detail, I have 
found much inspiration, and I cannot too heartily acknow- 
ledge my indebtedness to him for his kindness to me and 
to my readers. 

My debt to Professor Welton is yet deeper, for he has 
read through the whole of the remaining chapters both in 
manuscript and in proof, tt is not too much to say that 
his thought and inspiration are on . every page, directly in 
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the Tory many suggestions he has made in reading the 
chapters, indirectly through my association with him for 
the past sixteen years, first as my teacher, later as my 
colleague, and always as a friend to inspire and encourage. 

The finid chapter on the medical aspect has been very 
thoroughly revised by Mr. 0. T. Williams, M.D., B.Sc., 
M.B.C.P., Pathologist to the Children’s infirmary, Liver- 
pool, who has made many suggestions and removed several 
flaws in medical details. Dr. Williams has had much 
experience of children’s ailments, both mental and physical, 
and as the chapter has met with his approval I feel that 
although it is but a brief and condensed account of the 
medical aspect of school life, yet it is an accurate one. 

Finally, I must express my thanks to the several pub- 
lishers who have kindly granted me the use of diagrams. 
Many of the plates are taken from Dr. Lyster’s School 
Hygiene (Univ. Tutorial Press). Figs. 1, 2, and 3 are 
copied from Wimdt’s Principles of Physiological Psychology 
(Sonnenschein) ; Figs. 10 and 10a from Mark’s Educational 
Theories in England (Sonnenschein) ; Fig. 9 from Donald- 
son’s The Growth of the Brain (Scott). The diagrams and 
curves add much to the value of the book, and the kindness 
of the publishers has saved me much labour. 

W. i\ \V. 


The Universitf, Leeds. 
September 1908. 
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CHAPTER I. 


HISTORY OF PHYSICAL EDUCATION.' 

1. Education in all its forms and aspects has a more 
or less consciously designed purpose. It 
always implies that the adult members of 
Education* ^ community endeavour to prepare the young 
to live a more effective life than they would 
live without such guidance. It is only when a people 
has advanced far on^ the way toward civilisation that 
the educative process is clearly conceived as a whole and 
its various parts deliberately fitted into each other; and 
even then this clear insight is reached only by the most 
thoughtful. With the majority always there is but a 
vague idea, never definitely formulated in words, of life as' 
a unified whole, and, consequently, of education as a 
systematised process. Each particular piece of training 
given to the young is designed to attain a limited end — to 
give some special aptitude which is seen to be desirable ; 
but there is no enquiry into the relation of these aptitudes 
to each other, or into the importance of each in the work 
of life as a whole. Such an enquiry begins to attract men’s 
thoughts only when the pressing needs of existence are 
easily providi^ for, so that there is leisure to meditate 
upon the meaning of life and its ultimate piirposes. 

> By ProfSMor J, Welton, M. A. 

•PHt. ED. ^ 
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Among peoples, then, which hare advanced but a little 
way in the conquest of the physical world and whose 
existence is a continual struggle to obtain the bare neces- 
saries of physical existence, we shall expect to find attention 
concentrated on those physical activities — such as hunting 
and fishing — ^which directly subserve the bodily life. Life 
to a savage is little more than eating, drinking, sleeping, 
and the exertions necessary to ensure a continuance of 
those desirable modes of existence. Among these exertions 
will probably be included fighting with neighbouring tribes, 
and this gives satisfaction also to those pugnacious instincts 
which are as inherent in human beings as in many of the 
lower animals. This mode of life determines the education 
given to the young, which is essentially a training in those 
forms of physical skill which are of du*ect importance in 
the tribal life. Often,^ indeed, he who is most skilful in 
them is chosen chief. 

But even savages demand amusement for their lioiirs of 
leisure, however few these may be. Such amusements ax’!} 
always relative to the life they live. The bards relate 
tales of war and of hunting, and celebrate the more than 
human prowess of the heroes. The tribe generally joins 
in the dance, itself a representation of scenes of hunting 
or of battle. And these dances have usually a religious 
significance. They are, therefore, bound up with the 
savage life both on its spiritual and on its material side, 
and teaming the dances is an essential part of the education 
of the youths. 

There is, then, among even the most savage race.s, de- 
liberate education, or training of the young for life, and 
this talms a predommautfy phymcal form because life itself 
is essentially physical. But it must be not^ that the 
taraining is far from being merdy physical, even in its 
intentk^ Of eourse^ intimately bound together as are 
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the mental, moral, and physical sides of our nature, it 
could never be merely physical in its effects. But the 
adult savage desires that his son should develop such 
qualities as bravery, fortitude, perseverance, ' wiliness, 
quickness of apprehension, and loyalty to his fellows. 
As these qualities will be shown in the physical activities 
of life, so they, will be trained through the progressive 
exercise of those activities. And both song and dance 
help to cultivate such qualities; the one by raising in 
imagination a model to be imitated, the other by giving 
immediate occasion for the feeling thus raised to find 
expression in forms of activity so closely imitated from 
those of the actual contests of life, that the feelings 
aroused by the fonner would easily pass over into the 
latter. 

This education is, however, only for the boys, as *the life 
activities for which it prepares are those of the manhood 
of the tribe. The training of the girls is on quite different 
lines, bnt is equally practical. To the women fall all forms 
of labour required about the hut and the settlement of the 
tribe : in these, then, the girls are trained, and the qualities 
of character sought are patience, obedience, and industry. 

2. From such beginnings education will take on more 
and more elements as the meaning of life is 
Xenophon's more and more comprehended. But the pro- 
cess wiU ever be one of development, never 
Education. one of mere accretion. Always certain quali- 
ties of character will be aimed at though 
certain forms of life activity. We may note a more 
advanced though still early stage in the largely unaginaiy 
account given by Xenophon of the education of the youth 
of Persia in his historical romance of the early years of^ 
Cyrus; 

The hoys who attend the schools spend their time in 



liiSdh da Ibsf oteerring tibair mien, 
«dM **4nH|ig' vm 6 of tiia d$j an «aitini»% deddisg 
nwaaiMi^theinu . . . They teodi the bojs adf-ooutiol 
aboi ondilM of tiiw ddm Kving a da% life of aelf> 
oQotrol coutribateB graatlj to their leamiag tiiu Tirtue 
theansdres. teach them lihevise to render obedience 
to thoae in authority, and the eight of their elders rendering 
strict obedience to the authorities contributes greatly to 
this also. They teach them, too, self-restraint in eating 
and drinking," both by example and by aJloxring them only 
the rimplest fare. The boys “ learn moreover both to shoot 
with the bow and to hurl &e dart.” 

Such is the practice of the boys till they are sixteen or 
seventeen years of age ; after this they pass into the ranks 
of the youth. The training of the latter for ten years is 
twofold — keepii^ guard over the city, and htmting, which 
the Persians esteem highly “ as the truest of all trainings 
for war. For, in fact, it inures them to early rising and 
to endurance of heat and cold, while it gives them exercise 
in mardies and in running too ; they must both use the 
bow and riioot ^e dart against a wild beast wherever it 
&Us in their way. Their courts, too, must be often 
sharpened, whenever any of the strong wild beasts con- 
fronts them.” Half the youths go hunting at once “many 
times every month” under the leadership of the king. 
“ The divisioai that mnain behind, on the other hand, 
spend thdr time in practising the other exmuises which 
they loamt as boys, shotting with the bow and hurling the 
jar^a, .aiid are contending dd the time with one another 
ia thcM ptunMiits. Thoe an likewise public contests in 
these exetciBes, and pises an uftered.'^* 

.Ijfhatever amoont of idealisatiom then may be in this 
timn ins, donbtdesi^ a stibstnitBtt td fhet, and it 
tt tVvMtris, L, d-lii. Tnnilstfaa Sb Baigi^ 



retwesentedihePer^ 

education lie aee an iniermed&de atage lieNeen of 
savage peoples and the highly organised systoa pmraleiit 
generally throughout Greece, and found in ite fullest 
perfection in Athens. There is full recognition that the 
training of the young is a matter of public concern, and, 
consequently, one for public r^ulation. The training is 
practical in the highest sense, aiming primarily at the 
development of a certain type of character, and cultivating 
those aptitudes through which that type of character 
would in actual life find scope. There is little trace of 
intellectual culture either as of value in itself or as a guide 
to practical conduct. Exaniple and practice are the two 
means of training. The girl is still left to the private 
training of the home. 

8. In Greece the philosophical conception of a unified 
life first grew up among European peoples, 
Physical and a§ a consequence the deliberate con* 
sideration of how best to unify education as 
Greece. a training for such a life. Such an idea did 

not spring up full-grown, but was a gradual 
development, and always it was in close touch with the 
national religion. 

In the Homeric poems life is still preponderatingly 
physical, and it is in them that we have the 


Religious hrst account of those religious games and 
athletic contests which played so large a 
part in Hellenic life, and so directly deter- 
mined the form of physical tiuining given to Greek youths. 
The contests described most vividly and at considerable 
length by Homer are summed i^p in the remimsc^ioes of 
Kestor : 

** In the boxing matoh 
I took the piise from Cfytomodee, son 
Of Rnops, and in wrestling ovemtoa 



idled dignify to every importaiit ceremony 
in alidmt BdOas, and not much later than 
^ wippoied date of the Trojan War thej 
were held periodically at several centres in 
Greece. To each was assigned a mythical origin con- 
nected with the presiding god, and always their religious 
character was prominent. Such games were the Delphian, 
the Isthmian, and the Nemean. 

But by far the most renowned were the Oljmpic Games. 
So important were these that they were made the basis of 
Qredc chronology. The space of four years between sue- 
cessiye games was called an Olympiad, and the first 
Olympiad was the period following b.c. 776, from which 
time the names of the Olympic victors were enrolled in the 
public registers. So .Greek historians recorded events 
whidi to us seem of infinitely gi^ter importance by 
reference to the winners of these contests. For example, 
Thucydides refers to an important event in the Pelopon- 
nesian War as occurring in ^*that Olympiad wherein 
Dmieus of Bhodes was the second time victor.’’ ’ And in 
such an important State document as the Articles of the 
fiumms Lea^e between the Athenians and the Argives 
tliere^are two references to these games ; ** This oath shall 
be renewed by the Athenians, who shall go to Elis, and to 
Uahtiiiea, and to .Argos thirfy days before the Olympian 

1 md, Book xxm., a mm. Translation by W, 0. Bryant. 



i6Agittj a DraMn pillar in Uljm|^’’ 
of thu league and peace, andlihe oath 
Olympia im thus a kind 4>f centre ot natimml fife 
where impoxtant records of events of intoest to more thaa 
one State wa:e preserved. This character was emphasised 
by the fact that during the month given up to the games 
a sacred armistice was established throughout Hellas, and 
Greeks from all the States flocked to Olympia as com- 
petitors or as spectators. The games were held in honour 
of the Olympian Zeus, to whom, as to the other gods of 
Hellas, the display of the beauty, strength, agility, and 
skill of the human body was held to be specially pleasing. 
They included all the modes of athletic contest enumerated 
in Homer, with several later developments. Thus there 
were all forms of running and leaping, of racing on horse- 
back and in chariots, of throwing javelins and quoits, of 
l)oxing and wrestling, and the ** Pancratium,*^ a combina- 
tion of the two latter of so severe a character that it was 
judged unfit for boys. The “ Pentathlon ** was a five-fold 
contest in leaping, hurling the javelin, racing on foot, 
throwing the quoit, and wrestling, the exercises being 
taken in tliat order, and the weaker competitors being 
eliminated at each step, so that in the wrestling only two 
engaged, and the result decided the whole contest. 

The victor in the various games received from the judges 
a symbolic wreath cut from the sacred olive-grove of Zeus, 
but this was far from being his only reward. His native 
city heaped honours upon him, poets and orators cele- 
biutcd his praises, statues were erected to him not only at 
home, but in the sacred groves of Olympia, amid other 


* Thucydides, Book V. 
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reoDids of events of general Hellenic importance. So, as 
Lncian says, ** the prizes are not of small account, nor is 
13ie praise of the spectators, nor that the victor becomes 
the most, honoured of the Greeks, be pointed at with the 
finger by the multitu^, be regarded as the noblest of 
equals in rank.” ^ If is not surprising, then, to read in 
Herodotus: ”Callias, indeed, deserves to be frequently 
mentioned by eveiyone ; as well for his zeal, which I before 
mentioned, in restciing the liberty of his countiy, as for the 
actions ^e perfofmed at the Olympian exercises. He won 
the race with a single horse, and was second in the quadri- 
jugal course.”* Distinction in the games was, we see, 
esteemed as highly as the greatest political services. 

In the days of Greek freedom and greatness the com* 
petitors were all free-bom youths of HeDas, imstained by 
sin against the gods or crime against the State, and caie< 
fuUy trafned in the gymnasia for the contests in which 
they were to engi^. But the excessive lewards hetiped 
upon the victors led later to the growth of a class of pro* 
fessional athletes, and ,80 to the gradual degradation of the 
games from being one of the highest expressions of national 
life to mere gladiatorial spectacles. This degradation 
was not finally accoimplished till after the conquest 
of Greece by the Bomans, though it had b^un seveml 
centuries earlimr. But at length none but professional 
athletes competed, and they drawn from any and every 
barbarian nation. So the games had long ceased to fidtiL a 

* tnmalatsd by Lowroy. Tltough Lucian wroto 

the end of the second century after Christ, when Oi-eck 
life foiA edoeatloQ had Ibet their vitality, yet in iim dialogue 
the great Athenlsn* lawyer, and the Scytliian, 
he ^Is into ^e inoath of Solon Uie old dreek views 
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Tital function in Greek life when thej were Bupjpressed in 
A.D. 894 bj. the Emperor Theodosius. ' 

* In the earlier days, however, their influence on Greek 
life and character was of the utmost importance. The*^ 
friendly gathering at these contests of«men from every part 
of Hellas, dominated by the same interests and engaging 
in the same religious observances, did much to break down 
the walls of isolation between the different Greek races 
which the physical configuration of Hellas and the political 
organisation into small and independent ciiy^-states did so 
much to build up. 

Beyond all this, the games were of the first impbi*tance in 
determining the Greek conception of the j^rfect life, and 
^o in influencing Greek education. As Lucian puts it*: 

Wc liave established these exercises . .* . not simply that 
the young men be able to take prizes in the contests, for 
but very few from the whole number procure the rewards. 
But we have gained,- however, from this practi^ a far 
greater good to the State and to the individuals themselves. 
For let mo remind you there is a common contest of another 
sort set for all good citizens. Its croThi is woven not from 
pine, nor fiom the branch of the olive, nor from parsley ; 
but whoever has a part in it sustains human happiness, 
and, I inay say furthermore, he upholds the liberty *6f each 
private individual' and that of the common Fatherland^ he 
preserves wealth, honour, the joys of ancestral festivals, the 
safety of his family, and, in fact, he vouchsafes all those 
blessings which we would pray the gods to bestow upon xm. „ 
All these delightfuf objects have been woven in that garland 
of which I speak and are the result of that contest towards, 
which th^ exennses and these labours lead.’* ^ 

No plainer statement copld \3% made of the position that 
the u^mateend sought was the develoj^nt of a certain 
* Cjp. ek* 
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of dbmcter, and that this could be attained best 
tlirougb engaging the young in certain forms of those 
pbysk^ contests to which boys and youths are naturally 
. prone. It is not meant that thir more remote educatiye 
aim was present to the minds of the youths themselves. 

no means. This would have vitiated the whole system. 
1%en> as now, boys and youths must enter into the con- 
tests for the sake of the contests themselves and with a 
single, eye to victory therein, or the full absorption of 
energy into the work in hand is wanting, and as a conse- 
quence the essential end of doing what is to bo done with 
all 0 ne’s might is not secured. But it is the very essence 
of a really educative process that an end not apprehended 
by him^ who is being educated should guide the efforts of 
those who are educating him. 

Nowhere in Hellas was this conception of education 
through physical exercise carried out so ex- 
at ^ Sparta. The Spartan ideal of 

Spa la. human worth was essentially military. The 

town had no protective w^dls, for it was held 
that the true bulwarks of a city should be the breasts of 
its citizens. The whole training of the youth of Sparta 
was, then, directed to developing hardihood of character 
and hardness of body. 

Only those babies that gave promise of strength were 
allowed to live, the others were cast out on the moun- 
tains to die of cold and neglect. At seven years of agc3 
eveiy boy was sent to the public training school, where 
h^ was jbd^ped hardly, clad in only one thin garment, and 
giraa insiiffieieiit food that he mi^t learn to forage 
snocesilolly in war by stealing without dieteetion what he 
needed in peace. Hewaseoiurtantiy 
ewr^ees^ end^ ae he j^pew old^» in ikmooimm* only 
eduea;^ was mnsie, and that d a stiiTiiig, 
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warlike nature. At the age of tweniy he went to militarj 
banucks, and became essentialljr a soldier, and throughout 
life his first duty was to the State. 

Not content with the fortitude and hardihood which such 
a training would naturally produce, the Spartans made 
occasions for practice in bearing pain. The boys were 
beaten yearly before the altar of Artemis till their blood 
soaked the ground. Lucian gires us a picture of these 
customs which is valuable in showing how a training, 
which, in most of its essential features, runs counter to 
the love of ease and pleasure which a modem is apt to 
think one of the most important springs of human etm- 
duct, may yet be gloried in when it expresses as thoroughly 
as did that of Sparta the national ideal.- In the Anacharsis 
Solon is made to say: 

** If ever you come to Lacedaemon, bear in mind not to 
ridicule, nor to t hink that they labour to no purpose. Either 
if while at ball in the theatre they come to blows and strike 
down one another, or if when they come into an open space 
surrounded by water they divide lines and work against one 
another, even while naked, the deeds of war, until one party 
throws the other out of the inclosing line, until the party 
of Heracles thrusts into the water that of Lycurgus, or the 
reverse, you will learn that tliis is a signal for p^ace, and no 
one would strike after that. But especially guard lest you 
ridicule if you see young men beaten upon a trestle and 
flowing in blood, while fathers and mothers stand hard by, 
and are not undone by that which occurs* but, rather, if 
their children do not endure the blows, they chide, and they 
pray their offspring to be adequate for their toil as long as 
possible, and to be patient under suffering. Many, indeed; 
in the past, because they have not deemed it honourable 
wUle still alive and under the eyes bf their relatives to 
b^ome weary and to to thrir bodies, have died in the 
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contest You will see the statues of such heroes set up hj 
^Murta and their names publicly honoured. 

** When you see these customs* neither suspect that they 
are mad nor say lhat they endure suffering without ade- 
quate cause, nor that a tynskt compels them, nor that their 
enemies enforce this upon them. Lycurgus, their lawgiver, 
will speak many rational words in behalf of their customs ; 
how from aplain understanding of the necessities of the case 
he chastises the youth; how he is no enemy; that he does this 
not from hatred* nor does he institute it to waste to no pur- 
pose the youthful energy of the body politic, but he does this 
because he considers that those who shall save their father- 
land must be most patient and superior to all suffering/’ 

We could not have a more explicit statement of the 
actual attainment of a moral end definitely conceived by the 
educators, through means deliberately adopted as calcu- 
lated to attain that end and accepted willingly by the young 
through the influence of the national sentiment. 

In Sparta, too, the girls received a full course of physical 
training, in order that both in physical strength and in 
hardihood of character they might become fitted to be the 
mothers of soldiers. 

Nowhere else in Hellas was so single an eye kept upon 
one side of life and one type of character. 
Mm of Elsewhere, and especially at Athens, a wider 

Athens. mote adequate conception of hfe as a 

whole became more and more dominant, till 
in tiie heyday of Athenian greatness men in general reached 
a more complete view of the relations of the spiritual and 
physical aqiects of life, and embodied that view in a more 
harmoiiious acheme of education than has seen else* 
wherA 'I!lus education was a combinatimi and 

musiesl and aitis^ enltuc^ called 
and ol phymal trainiiig, kzi^ as 
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No doubt the first answer given by an Athenian citizen 
to a question as to the functions of these two would have 
been, as Plato puts it, Gymnastic for the body and music 
for the soul.” ^ But just as an English father of to-day, 
though he would think first of the physical effect of games 
on his son, yet would grant at once to an enquirer that he 
wishes and expects him to grow in pluck, sportsmanship, 
and other manly virtues through his games, so an Athenian 
would quite have accepted the argument by which Plato 
leads up to the position that ** neither are the two arts of 
music and gymnastic really designed, as is oftei^ supposed, 
the one for the tiaining of the soul, the other for the train- 
ing of the body,” but ** that the teachers of both have in 
view chiefly the improvement of the soul.” * 

On the evils of excessive devotion to each Plato also 
voices common Athenian opinion: “The mere athlete 
becomes too much of a savage, and the mere musician is 
melted and softened beyond what is good for him.” * The 
time aim of education is, therefore, a judicious blending of 
the two, “ and he who mingles music with gymnastic in 
the fairest proportions, and best attempers them to the 
soul, may be rightly called the true musician and har- 
monist. . . . Such are our principles of nurture and 
education.” * 

The actual education in Athens was free from State 
control Anciently the laws had laid down regulations for 
the conduct of schools and for securing the attendance of 
boys at them. But the Athenian father did more for his 
son than the law commanded, and consequently the State 
regulations fdl into desuetude. Plato and Aristotle 
objected to this practical freedom as giving insufScimit 
security for the maintenance of the natioiial type of 

> 376, Jowetfs translatton. 
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etaaracfcer, but their objeotioua were leelly retrograde and 
had no practical result. 

Till about the age of seven the 4thenian boy was at 

B dw m t iim in bi those childish sports and 

Early Yoath. occupations which seem to be found in every 
age and in eveiy country. About the age of 
seven he began to attend school» where the poetical and 
heroic literature of Greece supplied the material for his 
culture. But it was not till the age of twelve or thirteen 
that systematic physical training began. Before this his 
physical development had been left to free play, which was, 
of course, only a negative educative proceeding on the part 
of his guardians, but not the less wise on that account. 

At about thirteen the boy attended also at a school of 
physical training, called a palaestra, and 
thereafter till about the age of eighteen he 
divided his day pretty evenly between the 
two schools ; or, perhaps, between three, as literature and 
music were commonly taught in separate establishments. 
Lucian gives us a charming picture of the boy’s day : ** He 
gets up at dawn, washes the sleep from his eyes, and puts 
on his cloak. Then he goes out from his father’s house, 
witb his eyes fixed upon the ground, not looking at any 
one who meets him. Behind him follow attendants and 
paidagogoi, bearing in their hands the implements of vii*tuo, 
writing-tablets or books containing the great deeds of old. 
or, if he is going to a music school, his well-tuned lyre. 

** When he has laboured diligently at intellectual studies, 
and his mind is sated with the benefits of the^ school 
eturrieulum, he mDercises hie body in liberal pursuits, riding 
or hiii!|^ the javelin er i^peear. Then ^ wrestling-school 
with itii cdled penile, labours under the w4*^y sun» 
and sweats^ tiie athletie contests, a bath, 

sot too then a laesl^not too large, ha view of 
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afternoon school. For the schoolmasters are waiting for 
him again, and the books which openly or by allegory teach 
him who was a great hero, who was a lover of justice and 
purity. With the contemplation of such virtues he waters 
the garden of his young soul. When evening sets a limit to 
his work, he pays the necessary tribute to his stomach and 
retires to rest, to sleep sweetly after his busy day.”^ 

It is only with the physical side of this education that 
we ai*e concerned, and it should be noted 
Physical that in addition to the formal and systematic 
^ training in the wrestling-school, or palaestra, 
it included exercise uncontrolled by the 
master of gymnastics, or, in other words, free play. The 
inclusion of this essential element of physical education 
in the Athenian scheme seems to have been fi'equently 
overlooked. 

Similar plans of education prevailed generally through- 
out Hellas except in the States modelled upon Sparta. In 
every city was at least one gymnasium, in every hamlet at 
least a palaestra ; and in these boys, youths, and men 
followed with assiduity the exercises which entered into the 
Olympic and other national games. 

In Athens and some other of the larger cities the gym* 
nasia were public institutions of considerable 
aymiiasia. contained not only exercise grounds 

but porticoes and other buildings and shady groves in 
which the citizens could walk and talk. For the gymnasia 
l>ecame, as has been aptly said, '*the centre-points of 
Oreek life.” In them, besides the youths and young men 
engaged in the exercises, were to be found philosophers 
expounding their systems, rhetoricians teaching their art, 
citizens discussing politics or exchanging the gossip of 
thedey. No women, of course, were present^ but eveiy 

^ Xem, 4445 ; quoted by Freeman, S^jhooU 79^ 
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oooiipatioa which filled the abimdaAt leisure of iki 
Athenian citisen of means was there represented. 

In such a TsirikL conpourse it would not haTe beeii 


possible to keep the attention of young lade 
on the exercises they had to learn, and 
so, though boys at times were to be found in the Athenian 
gymna^ yet their physical education was carried on in 
jilaestra^ or open-air wrestling-.schools to which 
reference has already been made. Here it was imder the 
superintendence of an instructor called a paedotribe, a word 


meahing literally ** boy-rubber,” and so suggesting the 
important part rubbing the skin with oil and dust played 
in Greek physical training. The exercises were based on 
those practised in the gymnasia, just as the latter were 


determined by the contests of the national games. Of 
course they were graduated both in amount and in severity, 


add ^Utmost care was taken to adapt each to the strength 
of the indiridual. AH were carefully watched |>y the paedo- 
tiibO or his assistant, who checked any ungainly or ineffec- 
tive motions. IS^uently,. to secure greato rhythm of 
moveidsnt, some of the exercises were performed to the 
sound the flute. This was espeei^ly the case with 
dancing, to which as a means ci developing a graceful 


carriage and a modest demeanour the Athmians attached 


coiiiddeialfie importaiice. 

AH exercises were performed' naked, whether in palaestra 
in gfmnastum,<^ in the national gau^ Thucyrndes teih 
tss f^ps^i^ta^is "'TOietlie fiM tlwjjriran 

to io the Olym]^ goaMi, i^pped ,them»^Te( 

MiU« ibhI w^tiinted omiant; 

in i wyient tfatfieso thd dtamnioas £d in Hn (HiNimk 
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was tfaai the trainer conld the better see the action of the 
muscles in the trained. It appealed moreover to the pas- 
sionate love of the physical beauty of the youthful form 
which was so marked a Greek chanusteristic. 

On the Careful adaptation of means to an ultimate aim 
at once moral and practical in the physical 
training Lucian is quite explicit: de- 

velop their bodyies somewhat as follows : We 
strip them of their clothing ; as I remarked before, they 
are no longer delicate, and yet are not sufficiently compact 
for their hfe work. We consider that the first step is to 
accustom them to the air ; to render their bodies inured to 
each season, that neither with the heat they may be troubled 
nor may become exhausted from the frost. Next, we 
anoint their bodies with oil to soften them and to make 
them more sinewy. . . After this, we devise various 
kinds of gymnastic excises and place directors over each. 
We teach one to box a2ad another the pancratian contest. 
We do this that they may become accustomed to endure 
hardships manfully and at the same time to .avoid* bk>ws, 
and ^hat not from fear of woimds they be turned back 
from their purpose. 

This discipline works out in them two veiy important 
qualities that are of great value to us. They ore prepated 
to be courageous in danger and to take littie account of 
their bodies, but above all their bodies become stout and 
capable of endurance. Further, those who catch falla in 
wiestiiag learn to fall with safety, easily to rise again, to 
push, to embmce, to twist, to be able to endure stimiglii^, 
and to mad their antagonists into the air; nor do those 
yrho exercise regard this part as uselein, Imt ^thont 
herilallm tiity the &8t strong man they maet^ mm 

wityt tMr bodies ai^ 

!L 
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** Oor joung mea « • » are tinged a du8l[y red by the 
are inaaouliiie, haTe mttdbi spirit^ show great zeal and 
inaidycoiizage^ and furthermore enjoy exoell^ . . . 

You may depend upon it, only after long labour would he 
who baa been subject to this training sweat, and very rarely 
would he diow signs of weakness. ... So likewise, ii 
disease and fiitigae should unexpectedly attack such a body 
as our young men possess, they could neither readily dis- 
honour it nor easily conquer it. ... In fact, previous toil 
and pain have produced no loss of strength, but an increase, 
andthat strength by being rekindled has become still gimter. 

'*We train our young men to run also; we accustom 
them to endurance in a long race and encourage them to 
make a short distance in the quickest possible time. The 
course is not formed upon firm ground that resist, but 
in the deep sand, where it is easy neither to step with firm- 
ness nor to lean forward, and where the foot is burdened 
with the yielding path. In addition to this, we exercise 
them in leaping ditches, if thought necessary, or any other 
impediments, even irith their hands filled with leaden 
wdghts. Th^ contest, further, in tlirowing the javelin 
to a long distance. Now, I believe you noticed something 
else in the gymnasium. The object was of brass and was 
rounded somewhat like a small shield, but it was without 
either handle or band. You examined it as it lay in the 
court. You ihou^t it heavy, and from its smoothness 
hard to giasp. Hiat, too, they raise in the air and throw 
to as great a distance as possiUe. Him who, by throwing 
the pkto [m, the discus or quoit] the farthest, surpasses 
others pe honour, Xhis exercise strength e ns their 
dmnldere and puto glased 

my friend, if you wiU listen, I dball esq^itin why 
^^le sMtjdi et mwim 4 foTpa T«r7 
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foil of tho young men may not be bard, but that' uiK>n a 
soft surfoce they may be thrown ynth safety. Then it is 
neoessaxy that the slipperiness of men sweating in the mud 
become greater — slipperiness which you likened to tiiat 
of eels. We regard this also neither useless nor ridiculous. 
Whenever the contestants are compelled in this condition 
to seize one another with the vigour of antagonists and to 
hold those who are slipping from them, this efEort lends 
not a little to the development of their stiength and sinew. 
To grasp a person that is sweating in mud and oil, and to 
throw him while he is slipping hastily from your hands, is 
not a small thing to do. And, as I said before, all these 
practices are especially useful in time of war against our 
enemies; for instance, if it be necessary at any time to 
catch a wounded friend and at once to bear him away, or 
to come upon an enemy unawares, to grasp him while 
surprised, and to secure him. That, while anticipating 
liarder trials, our young'men may bear smaller tasks with 
far greater contentment, we train them somewhat to excess. 

** Then, on the contrary, we regard the dust of service in 
pi-eventing them from slipping their embrace. For while 
they were training in the mud to hold the one who tried 
to escape by reason of his slipperiness, they also became 
accustomed to slip from the hands of those who seized 
them, and that, too, even when cornered. And the dust 
likewise seems to hold in check the perspiration and to 
stop an excessive or sudden flow ; it thus husbands their 
strength for a longer time, and prevents injiuy from the 
winds that might blow upon their bodies while exposed and 
weakmied. Furthermore, it scours off the filtih also, and 
makes the man more glosiy. » . . 

are smne of the reasons why we subject oixi 
yoi^ ixm Weei^^Qt them to become a noble 

goardto oUl^ andfl^ihrough their protectioii 
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we diall liye in the enjoyment of liberty. Should our 
enemies inrade our territory^ these will conquer them. In 
faetyto such an extent are th^ now a fear to our neighbours 
that most of the States are in awe of us and pay tribute. 
In time of peace we can manage much better those who are 
elated by nothing disgraceful. Nor are our yoimg men 
thus turned from idleness to wantonness, but in such 
pursuits as these they wear away their leisure. Finally, 
whenever we can say that our youth, both in peace and in 
war, are fitted to do the noblest deeds, that they appear 
zealous for our highest honour, then we possess that which 
I spoke of as the common weal, as the happy culmination 
of our civil prosperity.” * 

We have quoted at such length because Lucian gives us 
so vivid a picture of the strenuousness of the Greek train- 
ing, and at the same time shows us how carefully thought 
out it was even in its smallest details. Although the 
Greeks had no scientific knowledge of physiology, yet by 
careful observation of the effects of this or that exercise 
they produced a general system that has never on the 
whole been surpassed, while in the thoroughness with which 
th^ recognised physical training as an essential part of 
education thqr have never yet been equalled. Our future 
path will lead us to no such harmonious system. 

The gymnastic system was indirectly a training for 
Thm Lucian urges, the best training, 

^ because it inured the body to fatigue, 
gave it the power of endurance, and developed spirit 
and persistenee. Training for war by actual cotnbats with 
antts-*a«, for example* tibe mediaeval tournaments — ^he 
condemns. ** Away witli your deaixo to try our young men 
^airnowatid toimilimwiK^^ It lb savage, terribly 

mml, aiid, far&^ tweless to slay our bravest 
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and noblest men, any one of whom we might better use 
against our enemies.”^ 

Howeyer, the necessity of accustoming the future citizen 
soldiers to militaxy life and to militaiy discipline was 
recognised. At Athens, as in Greek states generally, the 
young men, from about the age of eighteen to that of 
twenty, liyed in garrison and performed the duties of 
frontier guards, haying first taken a solemn oath of alle«- 
giance to their country. That at Athens was as follows : — 
** I will not disgrace my sacred weapons nor desert the 
comrade who is placed by my side. I will fight for things 
holy and things profane, whether I am alone or with others. 
I will hand on my fatherland greater and better than 
I found it. I will hearken to the magistrates, and obey 
the existing laws and those hereafter established by the 
people. I will not consent imto any that destroys or dis- 
obeys the constitution, but will preyent him, whether I am 
alone or with others. I will honour the temples and the 
religion which my forefathers established. So help me 
Aglauros, Enualios, Ares, Zeus, Tliallo, Auxo, Hege- 
mone.** ^ 

These ‘ephebei,* as the yoimg men were called, were 
under the direct superyision of the State, and special officers 
wei*e placed in charge of them. In the earlier days their 
training was nearly entirely physical and military, but 
with the growth of intellectual interests in Athens a cul- 
tural element was introduced, and this grew continually 
larger. After the loss of Athenian independence the 
military organisation remained only in form, and the 
ephebei spent their time in studying rhetoric, philosophy, 
and other bmnches of knowled^. Finally, by amidga- 
mation with the established philosophical schools, the 

^ from Freei!Dsn*s 8choot$ qt fftUaa^ p. 
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pphebio ooUege became merged into tbe uiuTergity of 
Athene. 

It appeim then that the physical education of boys in 
Ancient Greece was, at its best, singularly 
Bd«eatl<m complete, admirably adapted to the state of 
sfA^sniu there and then to be liyed, and designed 

to co-operate with other parts of education 
so that the whole process might deyelop the HdQenio ideal 
of a man, self-reliant, loyal to his fatherland, and well- 
proportioned and harmonious both in body and in mind. 
When we turn to the training of girls, however, we find a 
veiy different system. The Athenian woman was essentially 
a house-wife who spent her time at home. Nor was she 
to any great extent a companion to her husband, who ^nt 
by far the greater part of his life abroad, or a guide to her 
sons, who after the age of seven were removed from her 
care so &r as their education was concerned and were also 
but little at home during the day. Usually married early, 
her full training in household duties was regarded as the 
task of her husband, who thus had a better chance of 
moulding her to his wishes. 

We may gather an impression of the usual custom from 
the description of his wife given by Ischomachus in the 
CBconomieui of Xenophon. ** ^Vhat could she have learnt, 
Socrates, he said, when I received her ? for she came to me 
when not yet fifteen years old, and during the time pre- 
ceding that had lived under strict surveillance, in order 
that she might see as little as possible, hear as little as 
possibly and speak as little as possible. For do you not 
think that one must be content if she came mmely Imowing 
hew to maka a garment if she had wool given her, and 
hatb^ obieirvod how the i^innii^ 
hantoinds? IW eertalidy, ho added, as to 
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up, and tliat seems to me to be the chief point of instruc- 
tion both for a man and for a woman.” ^ 

Again we see how the conception of life — ^in this case 
narrow — dictated the form of education. 

With the loss of Hellenic independence came a sterilisa-* 
tion of Hellenic education. Life had been 
Decline of so bound up with public afbirs that when 
E^^tion. management of these was taken out of 

the hands of the citizens, thought largdy 
lost its content, and oratory its purpose. Thus a formal 
rhetoric usurped the place of living thought, and the way of 
saying a thing became of more value than the thing said. 
Similarly, on the physical side, the real aim and purpose 
was devitalised. No longer a preparation for the defence 
of the fatherland, the gymnastic exercises became more 
and more of the nature of recreation, and thus lost their 
strenuousness and with it their value as means of training 
character. They occupied, too, less and less of the time 
given to education, especially after the years of boyhood 
and early youth. The ephebei devoted themselves exclu- 
sively to rhetoric and cognate arts, and sought recreation 
more and more in sedentaiy amusements such as drinking 
and gaming. The national games were, then, bound to 
decay, as we have seen they did. In a word, with the loss 
of real national life, the national education ceased to have 
a distinct object, and became effete, even though it showed 
much intellectual brilliancy and sparkle. 

4. In the early Boman Bepublic the education of the 
children was entirely domestic, with a de- 
Phyidoil finitely moral and very narrowly practical 

physical side it was essentially 
a preparation for the life of a soldier, and 
included running, wrestling, swimming, throwing the 
^ QSeonamicu^^ VH* ) translation by Kayes. 
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spw, and honenuuuhip. The adult eitizena were trained 
in militaiy evolutions in the Campus Martius, and after 
the ezeidsee vould swim across the Tiber to free them* 
8d.Tes from dust and sweat. A picture of this earlier 
education is given by Plutarch in his account of Cato. 
“ Not only did he show him, too, how to throw a dart, to 
fight in armour, and to ride, but to box also and to endure 
both heat and cold, and to swim over the most rapid and 
rough rivers.”* 

When the Bomans conquered the Macedonian Empii-e 
they come into very direct contact with Greek culture and 
education, both, however, as we have said, in a decadent 
form. But even so it was too idealistic and aesthetic in 
intention — especially on the physical side— .to l)e assimi- 
lated perfectly by the practical Boman mind. 

. Aemilius ‘Paulus, the conqueror of Macedonia, is said to 
have been among the first to adopt for liis son a form of 
physicid training not purely military, and to entrust liis 
intellectual education to learned Greeks. The fashion 
spread rapidly, and higher instruction in Borne became 
essmrtially Greek both in its content and in its rhetorical 
form. But the system of gymnastic training w'as never 
fully acclimatised. It is tnie that small private gymnasia 
wme erected by some of the wealthier citizens, and that 
a public gymnasium was established by Nero, but the 
physical tr^ning had losb its vital purpose, and was little 
more than recreation, with none of the strenuousness, and 
consequently witii none of the moral value, which had been 
so dutracteristie of it in HeUas. Indeed, in Borne the 
gymnasium was a mme adjunct to the baths, in which 
^ Bomans delighted to pass their time in an agreeable 
idllei 



HISTOBT OF PHYSICAL BDUCATIok. '25 

The Bomau boys doubtless bad sports, especi^y various 
games with balls, which promoted their physical develop- 
ment and cultivated agility, but as time went on physical 
training with any really serious purpose fell more and 
more into the background, and the idea of recreation 
reigned supreme. With growing luxury, too, recreation 
was increasingly sought by those beyond boyhood in more 
exciting, if less healthful, forms of amusement, such as 
dicijig and other modes of gambling. 

Dancing, which had been a serious part of education 
among the Greeks, was by the Bomans looked upon as 
unworthy the children of a free citizen. A passage from 
a speech of Scipio, delivered in b.c. 133, makes this clear. 
“They are taught unseemly tricks when they go with 
dancing boys and a lute and psaltery to the actors* training 
school. They learn to sing songs which our ancestors would 
have regarded as a disgrace to free-^rn lads. Free-born 
boys and girls, I say, go to a dancing school ^th pro- 
fessional dancers. When any one told me this, 1 could* 
not get myself to believe that noblemen taught their 
children such things: but I was taken to the dancing 
school, and there upon my word I saw more than fifty 
boys and girls : among them one — ^and this made me more 
Sony for my coimtry than anything — ^a boy of good family, 
the son of a candidate for office, not less than twelve years 
of age, dancing with castanets a dance which a vile slave- 
boy could not have danced without discredit,*’^ 

The Greek games, too, were in a sense imitated in their 
outword form, but their inward spirit was always absent. 
In Borne they were mere shows in which hired gladiators 
or prisoners engaged in contests, often to the death, with 
each other and with wild beasts, for the entertainment 


* Qaoted by Wilkins: iibman Mncaiionj pp. 34-3 j. 
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of a populace growing ever more callouB and more 
bhitalised. 

Further, imder the autocratic t^raimj of the later Empire 
even this artihcial and deyitalised education borrowed from 
(Greece became more and more empty of any serious pur- 
pose; more and more on the intellectual side the cultiva- 
tion of mere rhetorical display, while on the physical side 
it was nothing but amusement. The want of purpose in 
life and the want of purpose in education reacted upon 
etfch other, and in regarding the conjoint process we cease 
to wonder at the decline and fall of the great Homan 
Empire. 

5 . The external instruments of this fall were the bar- 
barian races which for several centuries made 
Fhyiiesl irruptions and settlements in various x>ro> 
vinces of the Empire. These peoples were 
A^M. generally in a low stage of civilisation — 

indeed, some were not far removed froju 
the lowest savageiy. 

An old Boman soldier, Ammianus MarcelDnus, towards 
the end of the fourth century thus de8cr2l)ed 
^tfliarians Huns : — “ The people called Huns, barely 

mentioned in andent records, live beyond the 
.Sea of Azof, on the border of the Frozen Ocean, and ai-e a race 
savage bqrond aU parallel. At the very moment of birth 
the cheehs of their infant children are deeply marked by an 
iron, in order that the bair, instead of growing at the proper 
season on their &ioes, may be hindered by the sears ; 
accordingly the Hims grow rxp without beards and without 
mf beauty. They all have doedy knit end strong limbs 
mi plump mdts; they are of great size, and low li^iged, 
tia Hmk fon n^t imicy iliem tfro>»le^|psd beaste, or the 
stoitt %uree wMdb are Imwn out in wfiith an 

fpriiie popiti at mtdof 
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** Th^ are certainly in the shape of men, howerer un- 
couth, and are so ha^y that they neither require dr^ nof 
well-flavoured food, but live on the roots of such herbs as^ 
they get in the fields, or on the half-raw flesh of any animal,* 
which they merely warm rapidly by placing it between iheir 
own thighs and the backs of their horses. 

“ They never shelter themselves under roofed houses, but 
avoid them, as people ordinarily avoid sepulchres, as things- 
not fit for common use. Nor is there even to be found 
among them a cabin thatched with reeds ; but they wander 
about, roaming over the mountains and the woods, and 
accustom themselves to bear frost and hunger and thirst 
from their very cradles. . . . 

There is not a person in the whole nation who cannot 
remain on his horse day and night. On horseback they 
buy and sell, they take their meat and drink, and there 
they recline on the narrow neck of their steed, and yield to 
sleep so deep as to itdulge in every variety of diream. . . . 

None of them plough, or even touch a plough handle, 
for they have no settled abode, but ore homeless and law- 
less, perpetually wandering in theii' waggons, which they 
make their homes.” ^ 

But soon, through contact with the Boman civilisation, 
they were greatly changed, and adopted some of the out- 
ward forms of a more refined life. The same was true, in 
varying degrees, of the Germanic tribes that poured into 
the Empire from northern Europe. But wherever they 
went they carried fire and desolation with them. St. 
Jerome, at the beginning of the fifth century, tells us: 

Nations innumerable and most savage have invaded all 
Gaul. . . . Mayence, formerly so noble a city, has been 
taken and ruin^, and in the church many thousands of 

^ Quoted by Robinson: BeadtVtys mJ^urc^an Hittofy, vd. . 
pp. 
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men bave been massacred. Worms has been destroyed 
after a long siege. Eheims, that powerful oify» Amiens, 
Arras, Speyer, Strasburg— all haTO seen their citizens led 
away captiTe into Germany. Aquitaine and the provinces 
of Lyons and Narbonne, all save a few towns, have been 
depopulated; and these the sword threatens without, while 
hunger ravages within. . . . Spain, even, is in daily terror 
lest it perish, reinembering the invasion of the Cimbri ; and 
whatsoever the other provinces have suffered once, they 
continue to suffer in their fear.” ^ 

Among such peoples, and in such times, it is obvious 
that the training of the boys would be essentially in 
physical hardihood and endurance and largely given 
through early participation in the life of war and plunder 
led by the tribe. 

Even when, in the course of centuries, the barbarians 
had settled down more or less thickly in the 
various parts of the Empire, and had adopted 
the culture and religion, and in many cases 
the speech of those they had conquered, tliis ideal of hardy 
manhood, and of the need of a training in youth adapted to 
secure it, remained. So throughout the Middle Ages life 
was largely an outdoor life, and all kinds of nmnly sports 
were the delight of men as well as of children. In our 
own land hunting, fishing, and hawking were favourite 
amusements. Boys were taught archery and slinging, 
and were encouraged to practise exercises, such as run- 
ning, leaping, wrestling, and swimming, which developed 
Mamgtkr agility, and power of endurance. 

Kmrwas this thought merely a matter of private interest. 
ISiqpediiUy was archery enjoined by authority, and Jt was 
purt of the duly: of the magistrates to be present at the 


^ <hiotsd by MoldoBtm op. aV., p. 44 
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sports hdd on village green or at the town butts on 
Sundays and holy days, and to see that 
Offloisl shooti^ with bow and arrow was not ne- 

glected. Apparently less serious games were 
more popular, for in 1363 the king, Edward 
m., wrote to the lord-lieutenant of Kent: — 

Whereas the people of our realm, gentle and simple 
alike, were wont formerly in their games to practise skill in 
archeiy, — ^whence, by the help of God, it is well known that 
high honour and advantage came into our realm, and no mean 
advantage to ourselves in our feats of war, — and that now, 
the said skill in archery having fallen almost wholly into 
disrepute, our people give themselves up to the throwing of 
stones and of wood and of iron ; and some to handball and 
football and hockey; and to coursing and cock-fighting; 
and some even to other unseemly sports that be less useful 
and manly ; whereby our realm — ^which God forbid — ^will 
soon, as it appeareth, be stripped of archers : 

We, wishing that a fitting remedy be foimd in this 
matter, do hereby command you that, in all places in your 
county, liberties or no liberties, wheresoever you shall see 
fit, you have proclamation made to this effect ; that every 
man in the same county, sobeit he be able-bodied, shall, 
upon holidays, make use, in his games, of bows and arrows, 
and learn and practise archery : 

** Moreover, that you prohibit all and sundry in our 
name from such stone, w<^, and iron throwing ; handball, . 
football, or hockey; coursing and cock-fighting; or other 
idle games ; under penalty of imprisonment”^ 

In the next reign (1888) it was enacted that Servants 
and labourers shall have bows and arrows, and use the 
same the Sundays and holydays, and leave all playing at 

< Bymer : i’Wem, iil 704. Quoted in SkufUh Hiitory frtm 
(Mgkmi 18(174899, Bart H., pp. 1041. 
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tennis and football and other games called coits, dice, cast- 
ing of the stone, skittles, and other such importune games/’ 
In eyestj village two acres of land near the church were re- 
served for this purpose, and long after the fourteenth century 
it was held to be bj custom unlawful for the lord of the 
manor to plough them or in any other way to break them up. 
^ Physical training was evidently conceived by the authori- 
ties in the narrowest practical way as a direct 
training for war, and by the populace as 
EdneatiM. essentially recreative. This latter was, on 
the whole, the practical doctrine of the 
Church, though always with a tendency to limit the 
amount of recreation considered necessary. In the earliest 
ages of Christianity life was generally viewed from an 
ascetic standpoint. The force of bo^y appetites was 
folly recognised, the effects of imbridled licence wei’e only 
too visible in the corrupt society of tiie later Empire, and 
the great aim of the Christian, who though in the world 
was not of it, was to keep under the body and bring it 
into subjection.” The highest ideal of life, then, was one 
that aimed at the negation of all bodily delights and the 
Toluntaiy infliction of all kinds of bodily vexations. The 
extravagances of some of the earlier h^mits and monks 
eipnplified this in its most extreme form. 

The adoption of Christianity as the official religion of 
the Boman Empire, however, wrought a great change. 
Multitudes joined the Church without any deep conviction 
of tbs tru& of her doctrines or any real attachment to her 
viawsoflife. An ideal which had seemed attainabk^ 
peiieeifled and zealouslewirad unsuited m a modd for the 
very moderately enthusiastic many, Mmieever, the Church 
soonliad to face the flood of harbariam whkh j^wed over 
the and was, poiovoe, content U idko i^oed her 

tWigk 0(1^^ to lead a moderatdy decent Ufy, and to 
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accept as the rule of conduct the prohibition of open Rnd 
notorious evil-doing. A kind of two-fold conception of 
life was the inevitable outcome of the conditions of the 
time. For clergy, monks, and nuns, who devoted their 
lives to rel^on, the Church laid down, as the mle of life, a 
modified form of asceticism, in which austerities were com- 
mended, though solely for the sake of spiritual advance- 
ment. For the mass of the people she showed toleration 
of a much more material and much less spiritual life, 
content if they accepted her teaching, and gave heed to her 
admonitions. 

For the former the training had an entirely religious 
aim, and an essential part of it was that native but very 
real form of physical education which consists in the 
denial of bodily appetite, the avoidance of bodily ease, and 
the infliction of bodily austerities. But this ascetic training 
was enforced upon none save those who voluntarily sought 
the 'religious* life, Itnd even among them only 
compulsory rule was mild, though freedom was given for 
individual attempts to attain greater sanctity through 
increased physical privations. 

For the latter the Church undertook the teaching of 
religion, morals, and secular learning, and to the scholars 
in her schools she gave times of leisure for recreation. But 
in the nature of the recreation she did not interfere, so 
long as it was innocent and did not encroach on the time 
apportioned to study. For example, the early statutes 
of the colleges at Oxford and Cambridge contain nothing 
which encourages or authorises physical exercises, but 
mudi intended to restrict them. Even ''playing with a 
baU or a bat’* is at Ham forbidden as an "insolent” 
game. Boubtless many of Ihe students in prac^ 
in hnwkpg w other forbidd^ amusements with all the 
IlNtfer hart on account of su^ prohibiti<ms. 
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oould xestram the exuberant yitality of the Middle Ages, 
with its love of outdoor sports, the gratification of which 
was eaqr on account of the sma^ess of the towns and the 
acoessibilitj of open countiy and of forest. 

Jn one way, indeed, mediaeTal schools, like those both in 
ancient Borne and many in more modem 
times, gave a real physical training, though 
on the scholar’s part it was passive in its 
character. The severity and frequency of 
the punishments were certainly calculated to cultivate 
fortitude in bearing pain. Of course, this severity was, 
much more in the Middle Ages than in later times, a reflex 
of the roughness of manners generally ; but it was ddiber- 
ately adopted even by the most kindly teachers-of children 
as designed to advance their moral good. ** Spare the rod 
and spoil the child ” was a universally accept^ maxim — 
was it not the advice of Solomon, the wisest of men ? Nor 
do the boys seem to have regarded these punishments as 
cruelties. They all came in the day’s work, and to many 
doubtless were no more repugnant than the Latin and 
Logic which were the chief articles in their mental diet. 
In Ctermany the annual school festival was called the 
Procession of the Bod. Led fay the teachers, and accom- 
{MUiied by half the town, the schoolboys went into the 
woods, where they themselves procured the materials for 
their own castigation. When this was done tliey amused 
themselves with gymnastic feats and other sports under 
the trees, and end^ up with a feast, given by their parents 
and teaohmrs, and then returned to the town, laughing and 
joldjig, and laden with the instruments for their punish^ 
mmt.*** 

^ Jsoseeti i qf (he Oiman PiopU at the (Xm ^ the 
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Seviewing the common life of boys in the Middle Ages, 
then, we see that though there was much 
Qsnend physical exercise and many games, and 
Sniray of though none was debarred from taking part 
Physical ^ them by being immured in a dense town 
Tlraii^. extending for miles in eyery direction around 
him, and with little or no open space for 
play; and though, on the other hand, schools were 
numerous and well attended; yet that intellectual and 
physical training were not welded into one harmonious 
whole. 

In comparing this with ancient Athens it must be borne 
in mind that in the latter the full education we have 
sketched was only the heritage of the sons of the free 
citizens, who were a minority of the total population. Yet 
it is evident that the Christian distrust of the body — the 
flesh lusteth against the spirit, and the spirit against the 
flesh ; and these are contrary the one to the other ’’ ' — ^took 
in the Middle Ages a form which in fact defeated its own 
object. For physical vitality must find a vent, and if the 
superabundant energies of youth are not directed into 
desirable channels they will expend themselves in un- 
desirable ways, and the fact that they are indulged in, 
though forbidden, is evidently antagonistic to the develop- 
ment of a law-abiding spirit. Plato saw the dangers of 
appetite— that '' many-headed monster,” as he called it — 
as plainly as did mediaeval monks and clergy, but he also 
saw clearly, what was not evident to them, that it is by^ 
regulation and control, not by attempted nation and 
annihltatioit, that the battle of the spirit against the flesh 
is to be won, 

The^edixeatiim of girls was# tiiroU^out the Hiddle 
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Age0» esaentially domestio, though ladies went riding and 
hawldng, and peasant women worked much in the fields. 

There was, howeyer, one mediaeval institution— and that 
an essentiallj educative one — ^which in its 
theory did r^rd life as a whole, however 
^ much in its practice it may have made it 
little but physicid and militaiy. That was 
Ohivahy, which in its essence was an order of merit. The 
kni^t was not bom to the honour — ^he had to attain it by 
jralour and other ohivalric virtues. The whole institution 
enjoyed the benediction of the Church, and the ceremonies 
of initiation into knighthood were largely religious. 

Under chivalry the castle of every noble was a school to 
which sons of gentlemen were sent soon after seven years 
of age. As pages they learned the rules of courtesy and 
the usages and amusements of polite society from the 
ladies of the house, were taught to read and write by the 
chaplain, and at the same time took the first steps in 
their military training. All kinds of exercises were taught 
them, such as wrestling, boxing, leaping, running, riding, 
throwing darts and spears, and perhaps tilting at ring or 
quintain. Their instructors were the squires, who were 
required to kam them to ride cleanly and surely, to draw 
them also to jousts, to learn them wear their harness, to 
have all courtesy in words, deeds, and degrees . . . more- 
over to teach ^em sundry languages and other learnings 
virtuous, to having, to pi^, ring, dance . . . with cor- 
recticms eh^bere.’’ ’ 

. 4t fioufteen tho^boy4)e^ a sqiMxu md his attendance 
fill On his nmster, tbi^h he s^ht stdl play 

elite or iiag verses in his lady’s bower. On the physical 
side te tteniiqt te essentiaQy snd to learn the 
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management of the long lancOr which was so characteristic 
an arm of the armoured knight, was no small part of it. 
The chief mode of acquiring this skill was bj tilting at a 
suspended ring so as to carry it away on the point of the 
lance, or at the quintain, a target turning on a pivot and 
taking many fanciful forms, not infrequently that of a 
man, but always so contrived that if not struck fairly in 
the centre, it swung round and gave the unskilful striker a 
clout on the back, a smothering with meal, or a sousing 
with water. 

In the history of Boucicaut, a marshal of France who 
was one of the prisoners taken at Agincourt, we have a 
vivid, if in parts somewhat highly coloured, picture of the 
exertions of a young squire to make himself worthy of 
knighthood: “Now cas^ in armour, he would practise 
leaping on to the back of a horse ; anon, to accustom himself 
to become long-winded and enduring, he would walk and 
run long distances on foot, or he would practise striking 
numerous and forcible blows with a battle-axe or mallet. 
In order to accustom himself to the weight of his armour, 
he would turn somersaults whilst clad in a complete suit of 
mail, with the exception of his helmet, or would dance 
vigorously in a shirt of steel ; he would place one hand on 
the saddle-bow of a tall charger, and the other on his neck, 
and vault over him. ... He woixld climb up between two 
perpendicular walls that stood fotir or five feet asunder by 
the mere pressure of his arms and legs, and would thus , 
reach the top, even if it were as high as a tower, without 
resting either in the ascent or descent. . ^ . When he was 
at home he would practise with the other young esquires 
at ]snce<^throwing and other warlike exercises, and this 

hs ; MUUarjjf md BeHsfhm lAft cs lie Uimk 

Ik 
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Bvii diiraliy mm mmUallj m iastitotion suited to a 
oontiuuous state of war. It had regulated the warlike 
Bi^t and made it amenable to the laws of honour, and, so 
far as was possible, to the dictates of religion. As con- 
ditions changed, and feudal fids were consolidated into 
kingdoms, the opportunities for war became fewer. More- 
oyer the conditions of war were totally altmed by the 
inyention of gunpowder, though the supremacy of the 
armoured knight had for some* time before been challenged 
by pike and bow. So the tournament, which had been a 
r^- field for training and practising the knightly ideal, 
degenerated into mere amusement, and ceased to be a true 
school of war. The signs of decay which were evident in 
the fourteenth century became more and more strongly 
marked in the fifteenth, and in the sixteenth chivalry may 
be said to have died. 

On its genend influence Mr. Cornish well says : Chivalry 
taught the world the duty of noble service willingly 
rendered. It i:^lield courage and enterprise in obedience 
ta rule, it consecrated militaiy prowess to the service of 
the Chursh, glorified the virtues of liberality, good faith, 
unselfishness, emd eburtesy, and, above all, courtesy to 
wumsu. Against these may be set the vices of pridi% 
estmitistioti, love of bloodshed, contempt of inferiors, and 
loose meauiers. Oiiiyahy was m imperfect discipline, biit 
% was a dimpHne, and one fit for the times. Zt may have 
^iMed k tim worU too long: it did not come into exist- 
eaoetob eiUdy: and with ail its shortcomings it exercised a 
greet and wholesora influence in zaisisg the mediaeval 
world from bvbiurisiii to dyiliiation.” ‘ 

6. Hot oid|y dUMlJ. but the whole of the mediaeval 
oigaiiisatioii it BiktepeMi Mwfy was breiridng up under a 
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new spirit of enterprise and of individual independenee. 

To this that revived interest in the ancient 
literatures and arts of Greece and ]^me 
which we know as the Benaissance contri- 
buted in no small degree. As the old pagan 
spirit was absorbed, the dignity and worth of 
man’s life here on earth was again recogms^, and at first 
it seemed as if the Italy of the fifteenth century might 
evolve a conception of education as harmonious as that 
of ancient Athens. The princely Senaissance schools — 
notably that at Mantua over which Vittorino da Feltre 
presided from 1423 to 1446 — made physical training an 
essential pari of education, and insist^ on exercise in 
riding, running, leaping, fencing, and games of ball being 
taken in the open air daily, regardless of the weather. 

This practice was quite in harmony with the writers on 
TheTheo education, whose tracte, indeed, were little 
more th4n reproductions of Classical treatises. 
They had in view very largely the education of princes and . 
nobles, and partly on this account^ partly because war 
was still so common, partly because of the chiyalric tradi- 
tion, training in militaiy exercises plays an important, pari 
in their schemes. The general spirit of their teacliing' is 
best represented in English in Sir Thomas Elyot’s Bohe 
named the Oovemour, published in 1581, which owed 
much to the Italian writers of the preceding century. 

Elyot devotes considerable space to physicfd exercises, 
which are ** apt to the furniture of a gentleman’s pet^nags^ 
adapting his body to hardness, strength, and agility, afid 
to hdp therewith himself in peril, which may happen in 
wm or other necessity.”' The exercises are examined in 
d|^li the. advantage of each in war is brou|^:: 

oil. ia it most ^ ; 
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disport be in pursuing with javelins and other weapons, in 
manner of war.**^ On'dandng Elyot has much to say, 
and from its practice he anticipates many worthy results, 
such as the development of magnanimity, c(mstancy , honour, 
wisdom, continence, and prudence, provided only that the 
two sexes dance ^together. 

In 1557 Andrew Borde in his tract on Sleep, Eieing, and 
Drees advises his reader : ** Before you go to your refection 
moderately exercise your body with some labour, or playing 
at the tennis, or casting a bowl, or poising weights or 
plummets of lead in your hands, or some other thing, to 
open your pores and to augment natural heat/’ 

In France, Babelais, in his Qargantm, first published in 
1532, advocates the fullest physical culture, and gives his 
giant hero a surfeit of every exercise known at the time, 
pupil and tutor ** gallantly exercising their bodies as before 
they ])ad done their minds/’ Nor were military exercises 
omitted. Gargantua did cast the dart, throw the l)ar, 
put the *8tone, practise the javelin, the l)oar-8pear or 
partisan, and the halbert.” B[e also did wonderful feats 
wifii the cross-bow, and in climbing, poising weiglits, 
and other exercises *'for the strengthening of his nerves.” 
Aniid all theexaggmtion everywhere present in Baljelais, 
the docMne that physical training is an essential pai*t of 
education is evidently asserted, 

Some hdf a century later Montaigne taught the Katne 
doekine. In lui essay Of the Edueatian of Children ho 
says ”it is not enmigh to fortify his soul, you ar^ also to 
sinews strong; for the soul will oppressed, if 
not pdvted by body, and would have too hard a task 

. . Inure hifh to heat and 
to wind and sun, and to dangers that he ought to 
dattdM Wsoft itm in eisB^naey in clothes and 
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lodging, eating and drinking ; accustom him to eyeijthing, 
that he may not be a Sir Paris, a carpet-knight, but a 
sinewy, hardy, and yigorous young man.” And again, Our 
veiy exercises and recreations, running, wrestling, music, 
dancing, hunting, riding, and fencing, will proye to be a 
good part of our study. I would haye his outward be- 
hayiour and mien, and the disposition of his limbs, formed 
at the same time with his mind. It is not a soul, it is not 
a body, that we are training up ; it is a man, and we ought 
not to divide him into two parts ; and as Plato says, we 
are not to fashion one without the other, but make them 
draw together like two horses harnessed to a coach.’* 

In theory, then, the Eenaissance writers on education 
fully recognised that the body as well as the 
The Practice, mind needed culture, and that the latter 
could not be properly developed unless the 
former was also trained. And in the life of the gentry, 
especially in England, outdoor sports continued to play an 
important part. In the time of Queen Mary, the Venetian 
ambassador, G-iacomo Soranza, writes that the English 
nobility live much in their country houses, where ** they 
occupy themselves with himting of every description, and 
whatever else can amuse or divert them,” and towards the 
end of the century the secretary of a German prince who 
had visited England bears similar testimony. “But,” 
goes on our Venetian, “ the English do not delight much 
either in militaiy piu'suits or literature, which last, most 
especially, by the nobility, is not held in much account, and 
they have scarcely any opportunity for oocupymg them* 
selves with the former, save in time of war, and when that 
is ended they think no more of it, but in battle they show 
great courage and great pxesence of mind in danger, but 
requm to be largely supplied with victuals/’ ^ 



0 !0V 

She<)tt 0 t;oiii af w«arbg sworditf aiul daggers fedi of coura^ 
to tiia learomg of fenciiig and awgrd plajr, and in 1565 
if]] 2 abe& found it neoetsary to issue a pioclaiiiatioa to 
limit and control “ the 8dK>ola of fence,’* in which not only 
genttemen but “the multitude and the common people” 
were being <tau{^t “ to play at all kinds of weapons,” and 
to regulate ibe size of dagger ^d raj^r. 

We get a glimpse at the common sports in Scotland in 
James Melville’s account of his boyhood at Montrose, about 
1570, where he tdls us he was taught archery and single- 
stick, and to nui,.leap, swim, wrestle, and play golf. 

In a contwporary poem by Johnson, Headmaster of 
Winchester from 1560 to 1571, we have an account of life 
at that famous old school in the middle of -the sixteenth 
century. Among other things he describes the “Pro- 
cession ” up St. Catherine’s Hill which the boys made three 
times a week, the only occasions on which they were not 
confined to the coU^ meadow. When “ the top of Hills 
is readied, they break off, but must not go beyond Trench, 
nor dare to sit on the ground for fear of fever. Then they 
|day games, quoits, hand-ball, bat-ball, or tennis, or foot- 
ball, and other games.” ’ 

Otbar evidence of the recognition of games in English 
schools is afforded the ordinances made by the bailiffs 
of the town on the re-foundation in 1549 of Shrewsbury 
Sdhqolt aflor the destruction of tiie <dd Church schools by 
tim $ssb|[piion of the numasteries 
^pbeeem^cBt^ “dlred that the ichoto shall play only 
tbera be a holy^^ m the wedc, or at 
mm of or of fgmx, 
emM, autbo^ Thc^j^y w|ui to be *sboot- 
Ify; the hutg bow, and chess play, and. no other (james, 
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unlm it be mimiiig, wrestling, or leaping, and no game to 
be above Id., or match over 4d.’ It is further provided 
that on every Thursday 'before they go to play,’ the 
scholars ' shall for exercise declaim and play one act of a 
comedy.’ ” * 

Similar evidence of the attempt to maintain archery as a 
school sport is found in the provisions made for Harrow 
School by its founder, John Lyon, in 1671. These required 
all parents sending boys to the school to " allow them at 
aU times bow-sha^, bow-strings, and a bracer.” Long 
after archery had ceased to liave a military significance it 
was continued as one of the recognised sports at Harrow, 
and annual shooting matches were held. “ Originally six, 
but subsequently twelve, boys contended for asdveraisrow. 
These competitors were all habited in fancy dresses, usually 
of silk or satin, spangled ; the colours white and green, or 
white and red, with sashes and caps of silk to match. He 
who shot within the three circles of the tar^t was saluted 
with a flourish of French horns, and he who fii^st sent 
twelve arrows nearest the central mark was proclaimed 
victor, and carried home the silver arrow amid the accla- 
mations of the school.”^ However, the artificiality and 
indifiference of the eighteenth century were too strong for 
the old custom, andafter 1771 the Harrow shooting matches 
are heard of no more. 

The best testimony to the fact that in the sixteenth 
^ ^ century some English school authorities 

were mterested m physical education is 
fumidied by the writings of Bichard Mulcaster, the 
first Head Master of the school founded in 1561 by 
the Merchant ^ykrs’ Company. He retained that p^* 
ti<m for a quarter of a century, and was afterwards High 

* fhA Qfml Sehook of Mnglandt p. 426, 
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Ibster ot the yet more famous adiool of St. Paul's. In 
1&81 Mukaster published his Potiibm, certainly one of 
the soundest treatises on education produced by the 
Benaissanoe. ''This work/’ as he says in his Dedicatory 
Epistle to Queen Elizabeth, ^'preten&fth a common good, 
because it concemeth the general train and bringing up 
of youth, both to enrich their minds with learning, and to 
enable their bodies with health.” 

About one-third of the whole treatise is devoted to the 
phyrical side of education. First the necessity of physical 
treeing is emphasised : “ For as the powers of the soul 
come to no proof, or to very small, if they be not fostered 
by their natural train, but wither and ^e, like corn not 
reaped, but suffered to rot by negligence of the owner, or 
by contention in challenge : even so, nay much more, the 
b^y being of itself lumpish and earthy, must needs either 
die in drowsiness, or live in looseness, if it be not stirred 
diligently to the best.”* On the other hand, if due 
esercise be taken much advantage ensues. Be not these 
great benefits ? to defend the body by defeating diseases ? 
to stay the mind, by strengthening of her mean ? to assist 
nature bring both daily, and dangerously, assailed both 
within and without? to help life to continue long? to 
force death to keep far aloof?”^ But to secure these 
benefits ”the exercises must alter and be appropriate to 
each,” because constitutions be not of one and the 
same mould.”’ 

Ifidciite divides exercises into three main classes. 

were fifst devised, and so indeed served, 
e^HSr lew gapBs hnd pastime, lew war and service, or for 
ioariy of and tesgth of Itf ey all 

^ mim in one, somemsm they Oould 
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not.** ^ He then discusses the exercises in^detaih tdKng 
us tliat ** out of the 'whole heap 1 have picked out these 
for within doors — ^loud speaking, singing, loud reading, 
talking, laughing, weeping, holding the breath, dancing, 
wrestling, fencing, and scourging the top. And these for 
without doors — ^walking, running, leaping, smmming, 
riding, hunting, shooting archery], and playing at the 
ball.*’ To the objection that some of them may be said 
to be most proper to men, and f^ above boys’ play,” he 
answers, “ you must remember that I deal for all students, 
and not for children alone, to whom it is in choice, besides 
all these to devise otlier for their good, as circumstance 
sliall lead them.” * 

As to laughing and weeping, Mulcaster includes them, 
“seeing that they are thought to stir and clear some 
parts,” but he values them inversely to the custom of the 
schools of liis day. “ The more children laugh for exercise, 
the more lightsome they be ; the more they weep, if it be 
not in jest, so much the worse in very good earnest.” • 

Football was then popular, but was played in so rough 
a fashion that Elyot had condemned it as a game “ wherein 
is nothing but l)eastly fury and extreme violence ; whereof 
proceedeth hurt, and consequently rancour and malice do 
remain with them that be wounded; wherefore it is to 
1)0 put to perpetual silence.” * Towards this game Mul- 
caster takes his usual sane and judicious attitude, luging 
for reform and not abolition. “ Football,” he says, “ could 
not possibly liave grown to this greatness that it is now at, 
nor have been so much used as it is in all places, if it had 
not had great helps both to health and strength, and to 
me the abuse of it is a sufficient argument that it hath a 
right use,* which being revoked to his primitive will both 

‘ 8. * /Wd., Chapter 9. 

* lA * Book I,, Chap, X2CVIl« 
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«toeiiglih aad coinlpft* naUm; though as it is now 
oomnofilj Uw^ with ihrongiiig of a rude multitude; with 
bursting of diins and breaking of legs, it be neither dril, 
ndthor worthy the name of any train to health.” ' 

To obtain full value from exercises Molcaster insists 
,that^ so &r as possible, they should be performed in the 
open air, and that the most profitable time is the morning 
** somewhat before meat/’ There should be neither excess 
nor defect. All they which use exercises use them either 
not so mudi as they should, and that doeth small good ; 
or more than they i^ould, and that doeth much harm ; or 
so as they should, and that doeth much good.” ^ Much 
depends on age. Men of middle age must of necessity 
.keep the mean limit, because too much offends them, too 
little doeth them little good; both hinder the state of 
their bodies. Youth from seven till one and twenty will 
abide much exercising very weU wherefore they are 
allowed without danger to be hot and chafe, to puff and 
blow, to sweat, to be weary also to some degree of lossi* 
lode. . . . And yet there must be great eye had to them 
that they keep within compass, andr so much the more the 
Jess ihey be above seven year old.” * 
f To secure this, the physical training of school lx>ys should 
<be under sapenision, and in order that it may Ixs fitted as 
an integnd fiictor into one educative process Muicaster 
wmild .plaoe it under the sch^lmaster. ** In this my train 
I cmich both the parts under <me mask’s care. For while 
body is Gomndtled to one, and the soul commanded to 
luacilier, it falMh out jnost times that the poor body is 
mgheUd^ wUh notiUng is eared fm but only tin) 

* Chapter 27. 

4 
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Of course this requires skill in the master, ''for if he be 
skilful himself it almost needs not to give precept,” and 
** your skill is small to think that any sihall skill can do 
anything well.” But this will be attained if once the 
schoolmaster be ravished with the excellence and worthi- 
ness of the thing which he is to execute ” and believe that 
he may very easily attain imto some singular knowledge in 
so noble a subject.”^ In nothing will real skill be more 
shown than in that discretion which adapts the exercises to 
each individual case. 

Throughout, the discussion is of the utmost interest, and 
from the intimate way in which Mulcaster speaks of the 
details of the training and the earnestness with which he 
recommends it it is not a violent inference to suppose that 
something of the kind was practised in his time at the 
Merchant Taylors’ School, though there were no signs of it 
in the next century. Be acknowledges his indebtedness to 
the work of ** Hieronymus Mercurialis, a very learned 
Italian physician now in our time, which hath ic^en great 
pains to sift out of all writers whatsoever concemeth the 
whole Gymnastical.”* The treatment of the subject in 
Mercurialis’ De Arie Gymnastica was, indeed, more exhaus- 
tive than that of Mulcaster — ^another instance that Renais- 
sance theory recognised the importance of the subject. 

7. Mulcaster himself, however, ' has hinted at an 
increasing practical neglect of the subject 
in schools — ‘*most times the poor body 
SsviiitsMith is miserably n^lected.” This negleot 
oSatttrSs^^ was yet more universal on the MOt* 
tinent. 

Beth in Germany and in England an immediate ettsob 
of the BefonnaiSon had been the suppression of mmf 

rmk- 
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mktooh, 6»peciaUy those connected with monasteries and 
chimtriest and thus the cessation of formal 
Fimstoni education for many boys. No longer united 
by the bond of fellowship involved in being 
schoolmates, they roamed the streets of the towns and the 
lanes of the villages, developing a lawlessness of which 
there are many and bitter complaints in the writings of 
the time. Whbn schools were re-established, or new ones 
founded, they were dominated by the later Kenaissanoe 
worship of literaiy form, and made it their one aim to teach 
their pupils to speak and write Latin as nearly as might be 
in the style of Cicero. It is true that Luther commended 
physical exercises as preventives of diouikenness and other 
vices, and that Trotsendorf, the disciple of Mcloncthon, 
permitted the boys in his school to wrestle and run, though 
he forbade them to skate or slide on the ice or to throw 
snowballs in the winter, and to bathe in cold water in the 
summer. But the fashion for the schools of Protestant 
Europe was set by Sturm, rector of the gymnasium at 
l^rasburg from 1537 to 1584, into whose conception of a 
emnplete education physical tiuining did not enter. 

. In Catholic Europe the great educators were the Jesuits, 
who regarded bodily exercise mainly as a means of recrea- 
tion, to be encouraged only so far as it was necessary to 
enidbie the mind to do the most eflhnent intellectual work. 

Xoioover, there was i^readmg throughout Protestant 
Ito^nlofin of Puritan ascetumnn which differed from 
of tlm middle ages in that^ white the tetter 
use tedividoal and voluntaxy, the fonner aimed at being 
mdhnnml and oompiiboiy. First seen in its severest form 
, 0100 ^ 1301 ^ of Oalvlii, it i^mMi north* domi- 

Qoptliiid w the Kirk, and ssInMisiied a dmrt* 

Iteawteg 

Biljs jnsniinfdhm i&ilBs;'W in lifflMifinfi' frMO 
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the Old Testament, the Calvinists transfer!^ to the 
Christian Sunday the regulations imposed in quite other 
conditions by the Mosaic law for the observance of 
the Hebrew Sabbath. Sunday had in mediaeval times 
been a holy day, and, like other holy days, had been 
marked by attendance at church. But after that duty was 
performed it was considered quite consistent with the 
** keeping holy** of the day to engage in those physical 
exercises which conduced to health both of body and 
mind. This was abhorrent to the Calvinists, to whom, 
indeed, innocent enjoyment at any time was looked upon 
at the best with suspicion. 

The gradual spread of these opinions led natumlly to a 
decay of physical exercise among adults, for Sunday was 
the only day available to the majority for such pursuits. 
This reacted on the minds of the youths, ever anxious to 
imitate their elders. The Lord’s Day,** says Puller, 

began to be precisely kept, people becoming a law to 
themselves, forl^ring such spoits as were yet by statute 
permitted ; yea, many rejoicing at their own restraint 
herein. On this day the stoutest fencer laid aside his 
buckler ; the most skilful archer unbent his bow, counting 
all shooting beside the mark; nay games and moms- 
dances grew out of request.” ‘ 

James I. made an effort to check this movement by 
issuing his Declaration of Sporte in 1618. In the course of 
this document ho says; ** As for our good people’s lawful 
recreation, our pleasure likewise is, that after the end of 
Divine service, our good people be not disturbed, letted; or 
discouraged my lawful recreation, such as dancing, 
either men or women, archery for men, leaping, vaulting, 
or imy olher simfa harmless recreation. . . . But withal, we 
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do liara afloounft still as probilnted all onlavfiil games to 
te used upon Sundays ^y, as bear and btdl-baitings, 
liierbides, and at all times to the meatier sort of people, 
by fatw prohibited, bowling.” ' However, the Puritan outcry 
fcdlowed caused the Dedaratimi to be witiidrawn. 
It was reissued by Charles in 1688, but when the 
Puritans obtained ^ ascendency ten jnm later it was 
ordered to be burnt publicly, and “all persons were for- 
bidden under heavy penalties, to be present on the Lord’s 
Day ait any wrestiing, shooting, bowling, ringing of bells 
for pleasure^ masques, widces, church-ale games, dancing, 
or other pastime.”* Next yeu* all games and sports, 
all buying and selling, and all worldly labour except 
the ” dressing of meat in private fauces” were for- 
bidden. 

Undmr the Commonwealth these laws were strictly 
enforced, and games and amusements on other days than 
Sunday were regarded with the utmost disfovoxu' by the 
authorities. In Scotland tiie feelings of the Calvinist 
preachers were shared fully by the pe(^le, the majority 
of whom became noted for gravity of manners, but in 
Ei^ila^ fbere was a oonsidmublo reaction after the 
Besiioration^ Some of the <dd games and sports were 
again indu^ied in, but the tenderuy was rather to partici- 
pate in the more undmnralde of old amusements, such 
as oo(dr>fi^thig, besr'haitiag, and ^nse-fi^ithig, timn in 
these trixidi aie valne hi prooutiiig henltii and maali* 
filNtti; the tiiilitioii M to Blinds 

Mnaiiisd,miflhMii% simig to beep people film harmless 
sporli hi il wee net sAsatious in reetnhti^ tiMm fimm 
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century may be gathered from the list given by Oomenius 
in the Orhis Pictvs, a school book intended to teach Latin 
and at the same time to draw attention to the common things 
of life. After chapters describing fencing, tennis, dicing, 
and racing, Comenius gives one to Boys’ sports: '*Boys 
use to play either with bowling-stones or throwing a bowl 
at nine-pins; or striking d. ball throu^ a ring with a 
bandy ; or scourging a top with a whip ; or shooting with 
a trunk and a bow ; or going upon stilts ; or tossing, and 
swinging themselves upon a merry-rotter.” * ‘ 

The gradual declension even of the gentry of England 
during the seventeenth century from the standard of 
physical life of their fathers is shown in Peacham’s 
Oompleat Oentleman, a treatise on education published in 
1634, which gives a trustworthy record of the manners, 
education, and way of thinking of the cavaliers of the 
time. Peacham complams of *Hhat effeminacy of the 
most, that bum all day and night in their beds, and by 
the fireside,” ’ He recommends the practice of mnning, 
leaping, swimming, hawking, hunting, and above all 
archery, which is a very healthful and comipendable 
recreation for a gentleman ; neither do I know any other 
comparable unto it for stirring every part of the body.” 
But he objects to throwing and wrestling as “exercises 
not so well beseeming nobility, but rather soldiers in a 
camp or a prince’s guard.” Nor is he inclined to “ run- 
ning at the tilt,” for though it “ is a generous and nuurtial 
exercise,” yet it is “ hasardous and full of danger.” ^ 

Ho clearer proof can be given of the dislocation betwemi 
the studies of the schools and universi- 
scholasthsism and the 
aotmU life of the world than the estabUdib* 
inent tl|s Courtly ^^oad^aup in J^ianoe. Chivalry wm 
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dead, bat these aeademke were scorified suoeeasora of the 
aidiools which ohirahy had maintained. They were first 
fonuded by great nobles' in tiie doong years of the nx- 
teentii oentnry essentially as sdiools of ums, but before 
lo^ they derdoped into sdiools of Uberal caltore as weU. 

In Evelyn’s Diary we have brief notices of two of these 
academies. Be tells ns': “I often went to the Fahus 
Cardinal, bequeathed by Bichelien to the king, on condi- 
tion that it should be called by his name. . . . Here 
I also frequently went to see them ride and exercise the 
great horse, especially at the Academy of Monsieur du 
nessis, and de 'Veau, whose schools of that art ore 
frequented by the nobility ; and here also young gentle- 
men are taij^t to fence, dance, play on masic, and some- 
thing in fortification and the mathematics. The design is 
admirable, some keeping near an hundred brave horses, all 
nuinaged to the great saddle.” Five months later he 
visited the Acadmny at Bichelien which the Cardinal 
himsdf had founded in 1640. In this Academy “ besides 
the exerase of tlm horse, arms, dancing, etc., all tlie 
sciences are taught in the vulgar French by professors 
stipemdiated by the great Cardinal” ^ 

Similar acadmnies were est^lished in Germany under 
the name of BiUeraiademim, wbdeh from the middle of 
the seventeenHi to the middle the eighteenth century 
gave the yomg Qernan nolnfity a oouitly and milituy 
ednoalioa ealcii^iited to fit thmn to lead the life to which 
manhood wohid caH them. 

£i Baj^huid Anadeagdes did net fionridi, though Mflton 
WjNite hie VraetaU m Siaeatttm to adroeiito tl^ estab* 
/IfahiMtot' tiff th y 

< V »- 
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day’s work was to be divided into three parts, their 
studies, their exercise, aud their diet.”. Their exercises 
were to be both military and general, and the whole 
scheme was designed to give ‘‘a complete and generous 
education, that which fits a man to . perform justly, skiU 
fully, and magnanimously all the offices, both private and 
public of peace and war.” 

English education, then, never felt the stimulating in- 

, , fluence of academies which, by their atten* 

Locks 

tion to the iml demands of life, did much to 
awaken the secondaiy schools of France and Qemiany 
from their scholastic lethargy. The young English gentle- 
man finished his education by making “ the grand tour” 
and visiting the chief countries of Western Europe. At 
home, no doubt, schoolboys played games, but there was 
no positive care by the schools for them physical training. 
The writers on the subject of bodily location treat it 
more and more as essentially a matter of hygiene and 
medicine. Locke, for example, whose Thoughts eonceming 
Education was published in 1692, has much to say on 
securing healthy conditions of life, but veiy little about 
exercise. He recommends playthings ... as tops, gigs, 
battledores and the like, which are to be used with 
labour”^ for young children. As to youths, fencing 
and riding the great horse are looked upon as so necessary 
parts of breeding that it would be thought a great omission 
to neglect them.” ’ Locke would personaDy prefer wrests 
ling to fendng, which he thinks ^'a good exercise for 
healtii, but dangerous to l^e life.” *'But,” he cbneludes, 
since fencing and riding the great horse are so genena^ 
lodged up<m m neoeisBary qna^ in the Imee^fing " 
a gentleman, it would be hard wholly to deny any one of that 
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ruik these marks of distmotion*” * But of an adequate 
oonoeptiou of physical training as an int^^l part of 
education and of its nature if it is to be successful there 
is little or bo- trace in Locke. And the writers of the early 
eighteenth century who advocate physical exercises do so 
mainly on the grqund of their medicinal effect in remedying 
disorders. 

In the seventh decade of that most artificial and con- 
nHwMiu ventional century the French philosopher 
Helvetius wrote: '^Corporeal education is 
neglected by almost all European nations : not that 
governments directly oppose improvements in this part «>£ 
education ; but that exercises of this sort l)eing no longer 
in vogue» are no longer encouraged. 

There is no law that forbids the laying out of a 
suitable ground in a college, where the stndentH of a 
proper age may exerdse themselves in wrestling, running, 
le^ing, swimming, throwing or lifting of weights, etc. If 
in this ground, constructed in imitation of the gymnasium 
of the Greeks, prizes were to be decreed for the conquerors, 
there is no doubt but they would rekindle in youth the 
natural disposition they have for such games. ... A child 
may consecrate every day seven or eight hours to his morions 
studies, and four or five to exercises more or less vi<deut, 
and thus he will at once invigomte l>otb IkhIv and iiiuul.*** 
The English plan of educating the boys of the liigher 
classes in boarding seliools no doubt led to 
iSiSutpiiiitE being a greater zest for games aiuong 

EngKih boys than among Urnir continental 
fsBswi, II timsdboolittsrtm took no part , m the physic^ 
tlMniiqf ^ one dl not interfering with the 
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boys* leisure, yet that was in itself no small gain ; it was 
seed out of which our system of public scliool athletics has 
grown. In a “ manuscript drawn up by some boy, in 1766 
or 1766, and entitled Nugae EtonemeSt* there is “ a list of 
games in vogue” at Eton: ‘‘Cricket, Fives, Shirking 
Walls, Scrambling Walls, Bally Cally, Battledores, Peg-top, 
Peg in the King, Goals, Hopscotch, Headimy, Conquering 
Lobs, Hoops, Marbles, Trap-ball, Steal Baggage, Puss in 
the Comer, Cut Gkillows, Kites, Cloyster and Flyer Gigs, 
Tops, Humimng-tops, Hunt the Hare, Hunt the Dark 
Lanthom, Chuck, Sinks, Starecaps, Hustlecap, Football, 
Slides in School, Leaping poles. Slides down the sides of 
the stairs from Cloyster to College Kitchen.** ‘ Many of 
these are obviously games played by the younger boys, and 
as provision for a full physical training the whole collection 
is inferior to the sports of earlier centuries. 

8. The advocacy of ‘physical training by Helvetius was 


Revival of 

Physical 

Education. 


quite in line with the idea of a return to 
nature in education and in life so eloquently 
voiced by Bousseau in the Emile} False as 


Rousseau. 


is the fundamental conception of the purpose 
and value of life which imderlies that book, 


yet in its denunciations of the artificialities of the eighteenth 


century, and in its appeals to men to live as men and to 
bring up their children to be men, it was abundantly 
justified. Ite essential teaching on physical education is 
perhaps nowhere more clearly stated by Bousseau than in 
the passage : “ If you wish to cultivate the intelligence of 
your pupil, cultivate the powers it should rule. ihDhrcise 
his b^y continually; make him strong and healthy tlmt 
you may make him wise and reasonable; let him work, hk 
him act, let him run, let him diout, let him be eiimy9 di; 
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ttke move. Let him be u man in Tigonr, and socm he will 
beocmie one in reason,’’' . 

The JBmib became immediately famous, audits influence 
on education for the past centuxy and a half 
has been enormous. Even the great ladies 
of France began to nurse their own children. But it was 
in Germany that the return to more natural conditions 
was tami attempted. In the Philanthropinum’ at Dessau, 
Basedow, amid many eccentricities and not a little char- 
latanism, endeavour^ to give a more national and practical 
education than did the schools of the day, and as one 
means to that end he introduced a definite set of physical 
exeiei8e8---danoing, riding, turning, planing, carpentry, 
and walking'-nUl under the direction of the teachers. 
There were also races and wrestling in the open air. To 
Basedow bdongs the honour of first, since the days of 
Greece, miJdng physical training a definite part of the 
curriculum of the ordinaiy school, as distinct from such 
special schools as tiiose of chivalry and the Courtly 
Academies. 

Salsmann, one of the teachers of the Fhilanthropiniuii, 
^ founded the institute at ^hnep- 
fenthal, where he followed the Dessau prac- 
tice in physical eiennses. Eext year he associate with 
hinudf Johann Gutsmuths and put the school gymnastics 
into his diarge. Gutsmuths gave much thou^t to tlie 
nmtter, and may be said to have laid and sure the 

Under 

hmcliavge^ tMjs tou Baumer in his Siitorf Pedagogif, 
played not only for the sake of rdmtim) 
firm As Ubm of As sohoolt but Ashr bodilt r msuises 
npi vii HI * 4 neoeMiy part fit their IrtsBirtua} 
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and an indispensable department of instruction in the 
school.” 

After eight years* experience Gutsmiiths published his 
Oymnastici for Youth, a book which attracted much at- 
tention and exercised a wide influence, translations being 
made into English, French, and Danish.' 

In the Preface the key-note is struck : “ Learning and 
refinement are to health and bodily perfection what luxuries 
are to necessaries. Is not then our education depraved 
when it aims at a luxury and neglects our greatest and 
most essential want. This thought is the foundation of my 
work : may it not only be laid to heart, but have a practical 
effect on education in general.” ^ 

He does not claim to have based his work on deep 
researches into physiology, though he grants that ''a 
genuine theory of gymnastics ” should be so based ; such a 
system would require deep physiological and medical know- 
ledge on the part of schoolmasters, which they certainly 
did not possess. His own work is “ built solely on the 
genuine experience of eight years* practice.**® But he 
thinks this is no drawback to its pmctical utility. How 
far the physiological knowledge of the ancient G-reeks 
extended, it is not for me to determine ; but this at least 
is certain, that long practice had convinced them of the 
advantage and utility of gymnastics to youth, and to the 
nation at large, befoi*e they thought of applying medical 
theoiy to the subject'* ^ 

The first part of Gutsmuths* book is taken up with 
arguments to convince his age of the practical, importance 
of the subject, He gives a gloomy picture of eighteentl 
oenitny practice. The training of the well-to-do led t< 

' The Bt^iiilsh translation is anonymous, and the translator ha 
emmabesly asodbed the 

vfil. 
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effiHminiioy of charaoier aad weakness of health. The 
yooiigboj **i8 muffled up from head to foot; he reposes on 
a heating feather bed ; his diet consists of the complicated 
dishes in which adults indulge themselves.**^ On the 
eontraij **the time is now arrived when his body, be it 
ever so delicate, ought to be exercised the greater part of 
the day in the open air, in heat and cold, in wind and rain, 
to fortify it against the influence of the weather; to 
strengthen his limbs by strenuous exertions in walking, 
running, jumping, throwing, etc., and foster in his mind 
the germs of courage, perseverance, activity, and reflection 
on the objects of nature.” ^ 

At school ** everything is calculated for the. formation of 
the mind, as if we were altogether without bodies.** ^ This 
is an unpardonable fault ; it is a bad sign that no one 
can discover the idea of bodily improvement in the com- 
pound idea expressed by the word school.”^ It is true the 
richer boys learn to dance and to fence. But the fonner 
contributes little or nothing, as a bodily exercise, to the 
attainment of a nobler end; to the attainment of that 
whidh we would call in a single word/ manhood.**^ And 
as to fendng, it is an exercise of admirable utility in 
itself: it strengthens the body and infuses courage, but it 
is applicable only in, later years and has a connexion too 
dangmus with what is calM the point of Imnour.**^ The 
pooraxe stin worse cared for, In the present situation 
of t)nng% teaching, not education^ being the oflSce of school- 
masters, the dass of working people can do nothing for tlie 
bodily of their children.” ^ 

H w iot iftiply nog^eot of poutive bodily tiummjj 
vUidi ii btiogiiig ab^ deplomUft ntolto, ererywhero 
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too apparent. “ This want of bodilj exercise, it is true, I 
consider as a prime cause of debilitation, but our luxurious 
tables, and the clothing of our jouth, are assuredlj power- 
ful auxiliaries.*' ^ 

These positions Gutsmuths develops at considerable 
length. He grants that since the appearance of the 
modem mode of education, as it has been called, but 
which the learned know may be found in Plato and other 
Greeks ; since the promulgation of the principles of Locke, 
Rousseau, Basedow, and Salzmann ; the night of monastic 
education, as everyone knows, has gradually dispersed.’*’ 
Yet the advance has been one-sided. The improvements 
of our great public schools deserve much praise : but they 
are confined to the methods of teaching, new sciences, more 
regard to health in the construction of the appropriate 
edifices, and greater economy of expense.”’ Of smaller 
schools and private education similar remarks may be made. 
Indeed, only a “ short view is sufficient to discover the few 
steps that have been made towards the physical improve- 
ment of education in private families and public institu- 
tions : almost all the improvements that have been suggested 
lie dornuiut, properly speaking, in books ; a few of them 
only have been canied into practice in private families, so 
that they are yet by no means to be considered as forming 
a part of general education.”^ 

Nor can physical development be safely left to “the 
natural propensity of children to play about in the open 
air.”’ Though the children of the poor have much free- 
dmn, yet at an early age “ many are obliged to perform 
labours above their strength. On the other hand, the sons 

^ IWd., p. IS. * /Wd., pp. 88 89. 

* AMi , p. 92, reference ie, of course, to Qerman schools. 

•A»ii.,p.96. 



4(8 aisxoKT or phtriojh^ apooATioK. 

of ^ sapoior olasiM are desi^d ibeae means in^wriiig 

tbeSr beatth, and in oonseqnenee remain more feeble.”* 

Hus all leads up to a posttire adToeaoj of gymnas(«». 
“ The oonaeqnenoes of our education and mode of life . . . 
'maj be expressed bj a single vord, softness. ... If we 
harden the bodj more, it will acqiiire more stability and 
firmness of neire ; if we exercise it, it will become strong 
and actiTe : in this state it will inT4p>nde the mind, it will 
tendmr it manly, energetic, inde&tigable, firm, and ooun^ 
ous; sermity will be diffused over it; it will b^ active as 
nature; it will never experience the poison of ennui. All 
this is to be accomplished by educating the body more 
hardty, and in particular by exercising it.”* • 

Gutsmutiu then considers and answers possible objec- 
tions against his proposal : thi^thereare no places suitable 
for the purpose ; that tiiere are no teachers ; that time 
cannot be found ; that such exennses will bring ridicule on 
the schools ; that they are dai^ierous ; that they will culti- 
vide dwlita of sedentary occupations; that they will 
develop rudeness of mind and s^-assmtion. The whole 
discussion throws mudi lij^ on the general attitude of 
the later eighteentii coatary towards physical training. 

13m first part of the book concludes with a clear setting 
fmth of the objects a good sidiool gymnastic should aim at 
securing. The oondhisions are thus summed up. ”To 
fiMaUtate the eoidemplation of them, I shall just repeat 
the denrahlepaniUd betwem the qualities of ^ body and 
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Aotiritj of body ... Activity of mind. 

Excellence of form ... Mental beauty. 

Acuteness of the senses . . . Strength of understanding. 

** Now let me ask : are not these objects suited to our 
political institutions, to our manners, and to our state of 
civilisation? and are they not worthy the most ardent 
endeavours of a cultivated people ? 

In the second part of the work Gutsmuths describes in 
detail the exercises he recommends. They should be, as 
far as is practicable, in the open air. They should be en- 
joyable : Were I to give a definition of these exercises, it 
would be : gymnastics are labour in the garb of youthful 
mirth.*’ ^ As they are ** to act as preservatives against effe- 
minate sensuality and to steel both the physical and moral 
man : and therefore they must be connected with labour ; 
require patience and perseverance ; admit not of enervating 
rest ; inure the pupil *to more or less pain, that he may 
learn to contemn it ; and expose him to the weather and 
the elements, to harden the integuments, which are de- 
signed to protect the whole body.*’* 

The exercises discussed are leaping, running, throwing, 
wrestling, climbing, balancing the body, lifting, carrying, 
drawing objects with a cord, skipping, dancing, walking, 
military exercises, swimming, reading aloud, and exercise 
of the senses. These are then divided into four classes 
according as they operate generally, on the upper part of 
the body, on the lower part of the body, or on special parts 
of the body. 

Then foftiw some general rules to be observed, the chief 
of whic& axe, Clymnastio exercises dbtould never be per* 
foanned af tt f i r a xneali till the food is digested.” * ** Never 
enexiioii, or your attempta to harden the fraime, 

^ iw- • m 
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be earned to excess/’ * ^^Distmgmsb the feeble from the 
athletic, aad measure them not by the same standard.” ’ 
**0bearv6 what limbs of each young gymnic are the feeblest, 
and let these be particularly exercised.” * 

There is obriously much of the Qreek spirit in Gutsmuths, 
and a good deal that reminds us of Mulcaster. 

Pestalozzi also adrocated physical training, but he had a 
reiy inadequate conception of its nature. In 
his opinion '^tlm essence of elementaiy gym- 
nastics consists in nothing else than a series of exercises 
for the joints.” His general adrocaqr, howeyer, helped to 
advance the cause. 

Another pioneer was Fellenberg, whose* agricultural 
school at Hofwyl exerted a groat influence 
both in Europe and America. Fellenberg 
sums op his position m the words : ** Voluntary exercise is 
to be encouraged by providing suitable games, by affording 
opportunities for gardening, by excursions, and by bathing. 
Begular gymnastic exercises should be insisted on as a 
means of developing the body. A healthy action of the 
bodily frame has an important influence on both mind and 
morals.”^ 


FsUsabeig. 


9. Phyncal training was, then, in the air in Germany at 
the dawn of the nineteenth century. It yet 
^ wanted a practical impulse. This was given 
ins by Frederick Jahn, a sehoolmastm* of Berlin, 

whuhas been calted the ** Father of Modem 
Gymnasties*” It was in the qpring of 1810, 
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fiolds on the holiday afternoons of Wednesday and Satur- 
day and the habit became confirmed. Their number 
increased, and we had various youthful sports and exer- 
cises. ... At the present time many exercises are practised 
in company, in open air, and before the eyes of all, under 
the name of turning. But then the. names turning system, 
turning, turner, turning ground, and the like, came up all 
at once and gave occasion for much excitement, scandal, 
and authorship. ... In the summer of 1812, both the turn- 
ing ground and system of exercises were enlarged. They 
became more varied from turning day to turning day, and 
were mutually developed by the pupils in their friendly 
contests of youthful emulation. It is impossible to say in 
detail who first discovered, tried, investigated, proved, and 
completed one or another exercise.” ‘ 

The turning movement spread, but gradually lost its 
immediate connexion with the schools, though its members 
were young men who usually had not long ceased to be 
scholars. From the first a strongly patriotic impulse had 
been given to it by Jahn. This seems to have developed 
into excessive and premature demands for political reform. 
Certainly the turner societies were looked upon with dis-. 
favour hy the reactionary governments, until at length all 
turning establishments were ordered to be closed and Jahn 
himself imprisoned. Though again allowed, yet in 1832 
and 1848 the societies were again repressed. 

Since 1860 the associations have ceased to concern them- 
selves with politics and have flourished undisturbed, 
playing a part in Qerman life somewhat analogous to 
that played in England by cricket, football, and other 
athlefo dubs. 

» U deuimihe TnmkHi^: translation in Bamarda Jaumai 
VoL VHI., p. IW. ated by Boykin, cp. eU., pp. 
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pn^oaals lud beat made aa earlj aa 1804 
forfiMrmirodiietnm of plijdcal traiaii^ into tbe adioola 
of Braana, jet it eraa only in 1887 tliat a pemiasive order 
waa iaaoed dknnng gjmnaatica to be taught in the 
adtoola. Fire jeara later “the Elng of Pruaaia oa the 
eombined leoonunendatum of-the miniatera of education, 
of arar, and at the intoior, approred a cabinet order that 
‘ bodify exerciaea ahould be acknovledged formally aa a ne- 
ceaaary and bidiapensable integral part of male education, 
and ahould be adopted aa an agmu^ in the education of 
the people.* The same ordm* authorised the eatablisbment 
of gymnaatic inatitutea in connection with tiie 'gymnasien,* 
the h^ho; middle achoola, the training achools* for teachera' 
and the division aad brigade schools in the army.’’* 

Into the elmnentaiy schools gymnastics were not intro* 
duoed till 1880. No general provision is yet made for girls, 
though in some towns they are required to follow the 
gymnastie course. 

In Saxony gymnastics were introduced into the higher 
sdiools aad truaing schools for teachers in 1837, and were 
made eoBi|Nila(Hy in 1876. In 1863 the introduction of 
gymnastica into tiie lower schools was recommended, but 
withbnt mnch effect for some years. In 1878 it was 
made compulsoiy. 

Bt Beaae the organiaaHmr of school gymmudics '«ma due 
to Sj^eaa, who trdm. 1848 till his death ten years later held 
the department of edueatum of th^ duchy. 
1^' fffteen yean prenouafy he had bean teadmr of 
st ht Se^aMihuid. nien he had 

iahroditMid ^yahuetioa for ghrla—sudk an eserriaea wlib 
d«tab*heilb, running, jum^ag, aad twinging, and also a 
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system of simultaneous class gymnastics, performed with* 
out apparatus at the word of command. Both these 
features marked his administration in Hesse, and to carry 
it out more perfectly he himself in 1849 and 1850 con- 
ducted training courses for teachers. 

Similar steps were taken by other German states, and 
now gymnastics is an integral part of the course in all 
schools. 

In Prussia three hours a week in the secondary schools 
and two hours a week in the primary are giren to gym* 
nasties; each class having its own special time. Each 
school has usually its own exercise hall, and in some of the 
larger cities playgrounds are also provided. The exercises 
are graduated and include a great variety of movements 
both with and without apparatus. The girls have arm 
exercises with wands and dumbbells, skipping, marching, 
dancing, balancing, jumping, swinging, climbing, and 
games of ball, and even go through some of the easier 
exercises on the parallel and horizontal bars. 

Of late years, too, there has been shown in Germany an 
increasing desire to introduce out-door games and sports 


into the training of the young. 

To Denmark really belongs the honour of setting the 
^ . example to other European nations in the 

matter of regular physical traimng, as she 
iutrodneed gymnastics into her schools as as 1828. 

In Sweden the impulse towards gymnastics was given by 
liing, who was bora as early as 1776. He 
* early devoted his attentitm to phyncal troin-^ 

ing and urged his views so suooessfully that in 1814 tiie 
Oovsriiaieat estsbiUbed a Boyol Central Institute 

«|Kp(dii(ted liag its director. wrote 
sstt^ forth, his qatew, but si^ool 


Swsta. 
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watk of Brniish sohook till some jeen after his death 
in 1839. 

The diafaeteriatie feature of Swedish gymnastics is 
their semi«militarjr character. Each morement is executed 
at the word of command by the whole body of students. 
The exercises are based on a physiological analysis of 
muscles, and in erery drill it is held essential that a 
sequence should be kept and that the drill itself should 
fall into its proper place in the whole series of drills. 
Thus gradation can be secured, and change and yariety are 
not eliminated. 

The system has been adversely criticised by German 
writers, especially on the ground that it lias no moral aim 
and no tendency to form character. It has, however, 
spread a good deal both in Europe and in America, where 
the preponderance of women teachers debars the school 
from attempting any full physical training of boys. 

In France gymnastics h^ been generally introduced 
^ into the schools within the last few years. 

So recently as 1883 Dr. Maliafly could com- 
pare ** <m the one hand, the neat and well-regulated French 
boys of a boarding school, walking two and two with 
gWes on and toes turned out, along a road, followed by a 
master; on the other, the playgrounds of any good Eng* 
lisb school during recreation time.”^ Tliere has been 
much improven^t since then; now the French code 
attention to be given to games and gymnas- 
and the schools ime usually furnished wi^ the 
necateary af|i3iattces. idea of the need of continual 
nqpewisum and ngulatioa is, however, still practically 
imiviim^ and tlie Fmioh you^k attitude towards ^mes 
Ea maittljr one of OMitenipl; it tibe hest, of pattent 
IsisBMM, Mereovar# the dtous^ on 4teie and eneiny 
OMTiSMI 
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loade in the secondary schools both in Frahce and in 
Qonnany are much heavier than is comnKm in England* 
As a result games — ^which demand much time — are 
crowded out, and formal gymnastics remain practically 
supreme in physical training. 

In our own country the advance has been on quite 
different lines. As has been seen in the 
course of our brief survey, boys at the old 
public boarding schools have always played games. Doubt- 
less they were in the past left too much to themselves, and 
the younger and weaker suffered more or less from the 
bullying of those older and stronger than themselves. As 
late as the early years of the nineteenth century a head- 
master declar^ that it was his duty to teach Greek but 
not morality ” ; ' and the record of Thring's life as a scholar 
at Eton between 1832 and 1842 shows how much the boys 
were left to themselves and how little care was taken for 
their physical comfort.* 

The more careful organisation and supervision of the 
prefect system which Arnold began at Bugby about the 
time that Thring was a boy at Eton did much to put 
the government of boys by boys on a more satisfactory 
footi^, and to a large extent to secure the advantages 
of self-reliance and power of initiative without the draw- 
backs of cruelty and injustice. 

As the century advanced, more and more cognisance was 
taken by the i^hools of the spofts which occupied so much 
of the time and attention of the boys. Of Bugby in 189Si 
Stauntmi reports that contiguous to the school is the 
* school-close * of more than thirtecm acres of grass on n 
l^t soil. |t is open qn ihree sides, and contains h 
gynmi^rtic grbu^^ racquet courts, and on one side of 
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it»6bld bath of spring water which for many years has 
bean kept for the use of the boys. 

“The management of this olose, and the regulation of the 
qports^ are commonly committed to an Assembly called the 
^ Big*Side Leree,’ consisting of all the boys in the Upper 
Sdiool, led by the Sixth. The games most popular at 
Bugby are footbal}, cricket, and racquets. Football is 
played there under different rules from those of other 
public schools, and with extraordinary Tohemence and 
spirit.*** 

Similar remarks apply to the other great boarding 
schools. Tne great day schools were not so fortunate. 
At Merdiant Taylors “the only playground is a paved 
space, called the Cloister, in the rear of the school, quite 
inadequate to the recreation of so many boys.*’ But until 
it could be enlarged “ the Company pay twenty guineas a 
year for the hire of a suitabk ground for cricket.”’ 

At (Suuterhouse, after recounting the usual sports, 
Staunton adds: “No athletic exerdses are taught as a 
regular part of the education ; but a Drilling and Fencing 
Master attmid, and thmre was, we believe, a rifle-corps in 
the school, numbering 60 boys.” * 

Tbo example of Sdwird Thring at UpjHngbam did much 
to improve the physical surroundings of tiie public school 
boy. On nothing^ that gieatbeadiaastmri^ 
ami^lmsii than om the inftmmce of htfldinga on the life of 
beys. At Uppingham in 1860 was opined tiie first 
pahKcsehool gyama(tiiim»and there too the experiment was 
b^gitn of esfahlidiiiig mrpmtiy and metal workshops, and 
gmdeiis. 

' ^ fum <tl tbs g^. Sdiada ftn 
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adepts in them, and there are in addition professional 
* coaches/ In cricket one of the mastehi is usuallj in 
joint authority with the captain of the eleyen, but the 
management of the other sports is left in the boys’ hands, 
though the interest and participation of the masters 
secure that they are in touch with all that is done. Games 
are generally compulsory, unless forbidden by the school 
doctor. Inter-school matches were made possible by the 
building of railways, and have done much to raise the leyel 
of play, of sportsmanship, and of school patriotism. 

The charge most frequently brought against Public 
School Athletics is that they play too large a part in the 
boys’ life, but not infrequently that charge is made fay 
those who, following the evil tradition of the seyenteentb 
and eighteenth centuries, identify education with schooling 
and limit schooling to intellectual exercises. 

The smaller secondary schools have usually followed the 
lead of the great public schools, with such modifications 
as are demanded by differences of circumstances. With 
younger boys it is obvious that the management of sports 
must be more in the hands of the masters, who give more 
actual instruction in the games. This is, of course, the 
case with the many excellent boarding schools which prepare 
boys to enter the great public schools at about thirteen 
years of age. 

The day schools have always had more difficulties to 
overcome than the boarding schools owing to the facts that 
the home life of the boys makes considerable demands on 
their time and that it has often been difficult to socnra 
suffidmit and suitable ground,. But as a rule these 
h|^ bean more ot tern perfectly oFeroome^ 

^ *hmm* systeid 
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by into-^use matches, to devdop the public school tone 
among ihe boys. Most secondaiy schools, too, haTe gym- 
nasia and gymnastic instructors. 

In the last half-century the physical education of girls 
has been made the object of more thought and care than it 
had receired for two thousand years. To no one do the 
girls of England owe a deeper debt for eloquent and success- 
ful adYOcacy of their right to receive a full physical training 
than to Mr. Herbert Spencer. Oirls’ secondaiy schools 
now often* organise their games as carefully as do those 
for boys. 

When we turn to the primary schools the picture is 
not so bright. The nineteenth century inherited from the 
eighteenth a terrible legacy of ignorance among the poor. 
T^ industrial revolution which began in the last decades 
of the eighteenth centuiy accentuated this in England. 
Children of both sexes and of the most tender years were 
* apprenticed ’ to the mill-owners of .Lancashire and York- 
shire, and spent a life at which the imagination shudders, 
and which called for the repeated intervention of the State. 
As Mr. de Montmor^cy says, speaking of the opposition 
to the Factory Act of 1802 : One can only wonder at the 
rarecalibreof a manufacturer who could style as ‘injurious,’ 
‘harsh,’ ‘oppressive,’ or ‘impracticable’ a measure that 
required, in mills where three or more apprentiees were 
enpq^oye^the mOlrooiim tobeventi^^ that m*dered the 
rooms to be whitewashed twice a year; that an apprentice 
should have one slut of dotbes a year; that an apprentice 
should not work more than twdve hours a day exclusive of 
ltiines; .ti|iat no work by spisreutiees shtmld be done 
bsiweMiiiMatni^ hs the momd&g; that male 

madi 
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dr ilitf yHiMi'Tfaid if that fttf AiiitfOift 



HISTORY OF PHYSICAL BDUOATIOV. 


attendance for his resident apprentices ip case of infectious 
disease; that the mills should be ins^ted by yisitors 
appointed by the justices; that the children should be 
taught the elements of knowledge and the principles of 
Christianity.”' 

After seventy years of effort England succeeded, by the 
Education Act of 1870, in securing to every child the 
opportunity to be taught. Six years later attendance at 
school was made compulsory, and in 1891 it was enacted 
that primary instruction should be free to all. Enormous 
sums were spent both by volimtary agencies and by the 
local authorities in providing the requisite buildings, and 
in keeping them abreast, as far as possible, of the teachings 
of modern hygiene. But the conception of education which 
guided these efforts was essentially the scholastic tradition, 
that education and instruction are synonymous. So schools 
were provided but no playing fields, and very often most 
inadequate playgrounds ; laboratories were built and fui^- 
nished at great cost, but few gymnasia and still fewer baths. 

Nor is the truth yet generally recognised that physical 
training is as essential as mental cultivation. Healthy con- 
ditions of school buildings are rightly insisted upon, and 
in 1907 it was made obligatory on the local authorities to 
appoint medical officers to examine the physical condition 
of the school children. AJl this is good, for it is well 
to know our weaknesses. But, after .all, these are only 
auxiliary and even preparatory steps, and if the further and 
more important step of training the children be not taken, 
much labour and money will have been expended with little 
result. 

Nor can such training be given through instructiml. in 
hygimie and physidlogy. The fa^ionable cry for suebr 
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imisne&m is onlj anoUier outeam of the schohistic 
hSkey that iiistnietiooL is the one thing needful in life» 
and of the yet more common confusion between knowing 
a thing and knowing about it. No knowledge about a 
practical act is of effect without the direct knowledge of it 
whidi conies from doing .it. It is useless for me to be 
able to describe in theory the mode in which forces should 
be applied to divert a moving cricket ball into any one 
desii^ direction, if when I am at the wicket I inevitably 
get out first baU. And it is equally useless for a boy to 
^ve theoretic^ knowledge of the physiological effects of 
cleanliness, or of exercise, or of fresh air, if no occasion 
be given him to wash and bathe, to run and jump, and to 
breathe the untainted air of heaven. Very simple and 
reopj practii^ are the rules ot the hygienic life ; and these 
the diild must apprehend by his intelleot. But he must 
make them his own by practice. In that way, and in that 
way only, will he ever redly and truly know what they 
mean. Any instruction in physiology or hygiene which 
goes beyond this may have an inteOedual value, but has 
no more practical bearing on conduct than has the study 
of any other branch of science, say chemistry or geology. 

It follows that tile schools cannot truly teach hygiene 
until thqr can send their pupils to juraetise hygiene. It is 

u seb e s to talk to eliikben who are never washed the 

sJesiiMm Md adv^^ Schools attended 

ly iteA ehtidten casmot teach deanUneas tudeas ihey are 
bat^ and nae th^ It is in the 

^ in the daes-robm, that the true hawon on cleanli- 
Maaialaaiic^ 
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SO have the school buildings been* and maj it not be that 
the former are at least equally important with the latter? 
Moreover* if such playing grounds were adequately used 
some children would alwayabe in them* and so the amount 
of school accommodation required would be lessened. Of 
course there should be covert sheds for use in very wet 
weather* and dressing rooms should also be provided. For 
the childi*en should be required to change into simple 
flannel suits for their exercises* and* when the parents 
cannot supply these* there seems no reason why they 
should not be provided as part of the school apparatus as 
readily as are books and other material used inside the 
school. 

To one who really appreciates the full doctrine of 
education, and of physical training as an essential part of 
it* which it has been the object of this chapter to enforce* 
the most crying need in English — and indeed in European 
and American — education of to-day must appear to bo 
adequate provision for physical training* and the full 
recognition of it as part of the teacher’s work. 



CHAPTER 11. 


PHYSICAL EDUCATION IN RELATION TO MIND 
AND BODY. 

1. Th> problem of .physical education is both a wide 
and a complex one, for it is an aspect of the 
wider problmn of education in general, of 
which physical, inteUectual, and moral train* 
ing ate collateral wd OTerlappi^ branches. 
Cleturly to grasp the full extent of its mean- 
ing we need to ask ourselves what the work ot the whole 
human being is in life and then to understand to what 
extent and in what way the body plays a part in that 
work. From such general conriderations only can the 
teador attain a real and comprehensive insight into the 
significance physica] training. 

‘*lhe purpose of Educi^on should be to lead the child 
into the foUest, tamest^ nobles^ and most fruitful relations 
of whkfii he is capaUe with the world in whidh he lires.*' ' 
IRw ^Qd life should lead progres8iYd|y , ffi»sai!d to an 
ididl life full geneioua and Yairiad aiiHlirRiai. Xafe, 
Uriffeer, is .a3«afa life in a particular enrimuBeat of 
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however^ are not necessarily utilitarian, ends. Profes- 
sion^ or business, or craft is one of the concerns of life, 
but complete life is not confined to so narrow a sphere. 
Man’s nature includes other elements than the desire to 
provide for himself and his family. Intellectual, social, 
and aesthetic impulses cry out for development, and unless 
stifled by the demands of utilitarian life will take up a 
large part of leisure tifiie. Education, to attain its com- 
plete and highest end^ must develop all sides of human 
nature, must make the most and the best of all that is 
in man. It should lead the child through boyhood and 
youth not only to be a just, honest, and well-balanced 
citizen, a good father, an intelligent skilled worker, but 
should also cultivate his tastes and train his intelligence 
and skill so that he can use his leisure time in ways 
profitable to his mind and body. Into all aspects of 
—utilitarian, social, or aesthetic— practical activities enter/* 
Health, strength, practical skill, practical judgment, and 
those practical elements of character that are demanded 
in personal dealings with people and things are as much 
required in the earnest and thorough pursuit of intel- 
lectual, social, and aesthetic ends as in those that are 
distinctly utilitarian. Education, then, has a thoroi^hly 
practical end in view. It aims at forming a man fully 
capable and efficient in performing all the practical duties 
implied in the term manhood. 

It must not be thought that physical education is some- 
thing apart from this. This high, broad, andoomplex aim 
ie as much the end of physical as of intellectual and 
mmi education. Thera w not three aims, but one aim. 

tbee ai^peots of education are but factors in one 
prooM. Tbe pbysicai does not purpose a merely phyitidal 
end, the devdopment of the body. Its mi is mote 
hoiisan. It aeske to jKrepaie Irar that aspect of life’s 
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jiftiAkb Mtsrite ti4ce a It 

tlm «iBhnM« mtaOeetoil tad noid «lttne^ 
theiiqrinert oitm krgdij mto pnHdiMl aetiritM 
nMit and are eqnallf ewmtid . So it k with 

the iataOeetaal aqieet <d edoeatioD. The phyneal aad the 
monl enter into ii Stieniioiiiiieee, patienoei hooeety, and 
adf-o(«trol are learnt even in aiMimetie and granunar 
leeatme, and we frequently lean batter by dmng than by 
tlie mote theoretie ermtempiation of tiiii^ie. 

Life cannot be divided into watertif^t oompaitmente, 
one kbdied phyakal, anotlier intdlaotaa], a third moral ; 
and the prepantkm for life will fail joet in ao far aa 
artificial botmdaries are erected to make the occapationB 
and pnramta adiord life ardefy inteUeetmU, or moral, or 
^yaical in their duraeter. School life wffl find ite deepest 
reota in the piqMl.it will have itagreatoat effect in inonld- 
ing hia habita and desires, when it aj^iimatea to tho 
c<»diti<H»of real life of the child progieaaing through boy- 
hoodandyenthtomanhobd. ArtifidalUyaiidformdityaie 
monotwionaaiid deadcniiq;. Pmeoitat^ do not appeal to 
the hnman natme that is iadiikhwi aa much aa in men 
beeonM dradgery, to be cast cm one aide when anthority 
Bpkiqteroimip^ (Hdy tlK>oe ocei^stibiie tiud appeal to 
hmmm fiedii^ denres, and impnliM will have a penaa* 
n^ ^aee in ike^ and will to any great extent ikbence 
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practical a^ts of intelleofcual, social, and aesthetic school 
life. 

2. There is, thus, broug^ht forcibly hoxne to us the inter* 
relation of thb physical with the other aspects 
of education. This problem is at bottom 
te Bodily relation of mind to body and 

Istiritios. the work of each in effective life. It is im* 
portant, therefore, at the outset clearly to 
grasp the connexion between mental process and physical 
process and to understand the dependence of each in all 
life activity. 

Life is a continual struggle with one*s physical and social 
enyironment to bring oneself into proper relations to it, to 
know it, and to turn it to use. In this work mind and body 
each plays its own part. 

The work of mind is rationally to control our actions in 
the world around us. To do this we must 
know the world, construct by our intelligence 
the world in idea, as truly and as ftdiy as 
the impressions with which our senses provide us will 
allow. Knowledge so gained, however, is only a means to 
life. The real, true life consbts in the ceaseless striving 


after ends, the overcoming of difi&culties, the continual 
satisfying of the demands of our nature. Bodily, intel* 
lectual, social, aesthetic, and religious cravings all demand 
reali8ati<m, and all have reference to something outsit 
oursdves. AH involve the contmual adaptation of 
pe<^^ and thinga around us. The function of intel* 
%snce is to traiisfenn these impulsive savings into 
rational pmposo^to know in the varying and coi^mting 
fife m thqr mowd rsfon m wher^i 
111* iiNili* tie ^ pOTiiai^ 
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of tiiA atrife of iodiaatioiM and deaires it becomes possible 
to choose the higher and to prefer the perman^t and 
lasting good to the impulse of the moment. 

In^iilse is thus by intdligenoe subjected to purpose, 
which the mind sets brfore itself as its highest, beet, and 
most permanent welfare. Impulses and desires, howerer, 
ocmtinnally arise in conflict with the ideal good, and the mind 
must hold to the better and the more rational and pursue 
it with strenuousness and per8isten<7^. Conflict with the 
mii, with the physical world, and with human society is 
ineritable, and conquest demands qualities of character 
that may be summed up in the word * powtv ’ — power to 
subdue and to midure. Cour^, fortitude, hardihood, and 
endurance are required to conquer in the physical, the 
sodal, and the personal struggles of life. But to begin 
tiie strife needs a consciousness of one’s power and a fore- 
f^^t of success, and such confidence and faith in one's 
ability to bear and to subdue is only bom of success. It is 
<»ly in the successful strife with the physical world and 
with matmial objects, in the human contests with one’s 


fellows and with onearif, when one’s strength, skill, in- 
tel%snce, and spirit are matched agrinst physical and 
human fmoes, that there derelops that manly and manful 
outlooh on the world, that feel^ of srif-o(^dence, sdf- 
idiuioe^ and arif>respect that indicates <me’a power to 
ncmqiier the wmdd, find undaunted 1 ^ it to pursue one’s 
|sii| i t < e B faitl^hi% to the end. 

Much of the work of the world, bowerer, is done b> 


pm in cosjperation with his fellows, all worhing towardr 
Ifennen'e^ and eadi s o s ting hia om good throui^ 
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enter willingly into common ends, to deny one’s own purely 
indiyidual good and give obedience to law and constituted 
authority is necessaiy to harmonious social life. 

In this rational control of conduct and in this power to 
conoeiye and to striye for the indiyidual and the common 
good lies the marked distinction between man and the 
lower animals. The latter certainly seek their own welfaie 
as far as they know it, but they seek it blindly. Th^ are 
guided by instinctive impulse, but they cannot conceiye of 
life stretching ahead, and think of and work for the welfare 
of generations yet unborn. They liye from moment to 
moment. Impulse is there, but no purpose, no moral will, 
because there is no thought of a permanent and continuous 
good to which impulse and inclination must be subjected. 
The peculiar and distinctively human function of the human . 
mind is conscious self-direction, the ability to conceive an 
ideal good, the power to choose and hold to the better, and 
freely and willingly to bear physical and mental hardships 
in the struggle to attain it. 

The position of mind in the human organism, then, is 
that by intelligence and character it constitutes itself the 
controlling, governing, and directing member. Its duty 
is to know wherein lies the true welfare of the whole being, 
to be in touch with the physical and social environment, 
and to direct the behaviour of the whole organism in that 
environment so as to s^ure the welfare of the whole. The 
qimstion then which opens up before us is : How is mind 
brought into relation with the external world so as to 
know it a»nd use it for the attainment of human purpose P 

33iie body is the instrument by which the ndnd is 
brought into relation with external things. 
Only ttuEOUgh the medium the body can 
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It is, then, m an insfotmieiit of mind that ednca^ 
tkm must aedr to train tlm body so as to make it an 
instnunent strcmg and offlment for its serrios. 

To tlonk of tbe body as something apart from the mind, 
to train the bodily ai^Tities separately from their rela- 
tkm to mental actirities, is to take a narrow and false Tiew 
of^ednei^on. In this we me at one with the ancient 
Greeks, who held that the olqect of gymnastics was ** rather 
to stimulate the spirited aspect of man's nature than to 
gaip strmigth/* A true and comprehensive conception of 
-physiGal training is only possible to one who regards 
mratal .and bodily activities as being in inseparable rela- 
tkn with each other. The mind is that element of the 
otgaaism which conceives the wel&re of the whole organ- 
ism and intelligently adapts and controls the environment 
to that welfare ; the body is tbe instrument through which 
the mind works. 

The mind is not in direct relation with every part of the 
body. Popular opinion connects it with the 
Sf Ckart sma brain, and this in the main is true. Tospeak 
^ oorriectly, however, the seat of consciousness 
is only a part of the brain, vk. the two 
liige lobes of the fme-bram, the eerehrwn or eerehral 
that overkp the smaller middle and hinder 
iepMdi. Besbroy the oerdmun and aE consciousness 
mmm, and seif-direetioa ot bodily activify by intelligence 
iNsdiriBkimlmig^ IntbeoerriNRalhettk^^ 

k flMit eesMs^ bttweta mdital nnd bodily process by 
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nature. For all practicid puzposee, liowerer, the eerebmni 
may be regarded: as the organ of mind^anA mental aetiTity 
as haying a correlatiye cerebral actiyify. The healthy lifOj 
growth, , and energetic working of the mind myolye the 
healthy life and growth and the actiye yigorous function- 
ing of the neryous tissue of the cerebral hemispheres. H 
the cerebrum be badly nourished, whether from defectiye 
circulation, poor blood, or weak digestion, mental actiyily 
becomes correspondingly feeble. Press for a lew seconds the 
carotid arteries in the neck that supply the cerebrum with 
its life fluid and consciousness ceases. If the blood supply 
to the cerebrum be poor in oxygen; or impure in character, 
the effect is seen in headaches, languor, confused thought, 
irritation, and weakening of sdf-control and sdf-oon- 
fidence. 

The cerebrum, then, » the oi^n of mind ; the supreme 
tim Boum centre through which the mind ocm- 

trols the rest of the body and the external 
world. Thefunctionof themindbmhgto know its enyiron- 
ment and to adapt it to its own ends, the relations of the 
mind to the world must be of two kinds. On the one hand 
the cerebrum must be in connexion with the sense oilgans. 
To effect this, from eyery sense organ there pads to the 
cerebrum numerous nerve fibres called* sensory.’ The sense 
organs themsdiyes m special structures peculiarly adapted 
to the ieoepti<m of physical impressions. The ejm are 
sensitiyeio wayes of li|^t, the ears to tibrations of the iihv 
the skin to mdbcuhuf motion of beat and to contact, ^ 


! the nasal passa^ 
and , the palate. Xa^ aeiiie organ possessea a structure 
wl^ W recdy^ particoiar form at 
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tiw ooretamm, consdoamm is affected in the tom of 
of l%htt sound, toueb, tonperatnie, smell, taste, 
pnssuie^ and moTsment. Such sensations, hoverer, do 
ncft constitute knowledge of lealitj. They are but the. why 
the mndd is presented to our consciousness. To have a 
hiMmledge of the world intdligence must so w(^ on this 
presented material and bring it into relation with past 
experience, that it is reo(^;nised, classified and named, and 
judgnmts are passed upon it. Sensations are only the raw 
material from which knowledge is constructed by the 
actmty of intelligence. During every mommit of life 
multitudes of sunh smise impressions are bdng received. 
Many, however, pass unheeded. A few, from their own 


intensity, or from the amount of feeling they evoke, or 
because the intelligence seizes on them as valuable and so 
drags them into fnllw light, are recf^ised and interpreted 
in ^ light of past experience and of present needs. 

Smne sense organs such as the ejoa, ears, and nose are 
BO oottstroeted as to reomve impressions from distant 
objects. Others, as the sense organs of taste and touch, 
re^nire to be in actual contact with objects before they 
BUS affected than. Stall others record the state of rest 
crPMmment of the body itsdf and are not directly con. 
BMwd. with oxiemal objects, but <mly with tiie attitude of 
ll» bo^, in rest m motitm, towards sudi objects. Thus, 
the muscles, tendons, and jointa of the body are each 
lUlfdwd with sensory nerves, by whidi impressions of 
BMQfisnMnt and of presssne are oonTcyed to the cerelirum. 


tiH|jfll|MBCBcaathwttsw fkwntitoeauea 
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impremom at that ol^«et, and they may lead it to iaitiati 
conduct that can deal effeotirely with ii' whether it be 
near or distant. With tbe hands and eyes the surface 
aiid shape of an object can be explored, and sometimes 
its structure can be examined by pulling it to pieces and 
putting it together again. By movements of the eye- 
balls and head the extent of large objects can be grasped 
when the hands fail. Walking round a large object such 
as a building adds experience of 1^ movements to that 
of ^ht. The sense of mriscular exertion in overcoming 
resistance and counterbalancing pressure adds still further 
to the information gained by the active use of hands and 
^es. Hands, eyes, ears, muscles, all thus assist each other, 
each filling out wd perfecting the impressions given by 
others and proviom^' together a wide variety of sensations’ 
as a basis fbr intelligent adaptation. 

Such is a brief outline of the sensory connexions of the 
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cerebrum. On the other hand, tiie cerebrum 
must be in-connexi<m by means of 'motor' 
nmrves with the organs of movement, that is. 


the muscles, in order that inteOigence may adapt movement 


to the impressiims of the external world supplied by the 


senses. Inteili^ieaoe, interpreting tiie sense knjpressions in 


the at past eroerience and of present purpose, issues 


certain movements to take 'place. Thereupon 
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BOtmr.nerres' to this or that set of mu«^ and ^ apprh^ 


prtote movemant takes ]^ace, inteUigence beoomingawaie 


^ PwtBtoii, ioHoklaoHi 

actUm oantmiUed Ynj the aem oentrae idiioh gevem the 
anuniee. 

All mo^emeiit, howeTer, is not due to the sotiTiij of the 
iriil. Msnj morementa take place independently of the 
erifl. Over some, svch as the beating of the heart, 'we 
have m oontror; ne are not even directly aware of their 
talcing place. Of others we know what is happening, but 
do not initiate and can hardly control their performance. 
For example, if the hand touch a hot surface or be pricked 
by a pm it is immediatdy withdrawn, almost before we 
realise what has taken place. The eyes blink instanetively 
in a skong light. The arms are thrown out and the 
head jerked back when our balance is upset, fhich move- 
ments as these are not consmous intelligmit adaptations. 
The will does not or^^te them. Intelligence may 
be aware of what is taking place, but it is a spectator 
rathbr than an active participant. Evidently, then, there 
is a mechanism apwt fnnn consdsmaness, apart from intel- 
ligence and the wiH, that brings about definite responsive 
movements under oertun particular conditions. 

Sven in aetionB that are minted and cratrolled by the 
mind thm is much with which consciousness does not 
eonoem itself. Omundw, for example, such an action as 
wiitiag a letter. fiiteUigBBoe is en^iged with the snbject- 
maitw and wtth chpoi^ fitting phtaass to expess it. 
t^ janaaomd to write is then hwhed, and fmitiiwi^ the 
fingtva g^ the pen and the pehit move^ tlm 

ji|kohea into lettata and tlw letters into words, wtll^ 



IK BBLA.TIOir TO MXKD AKD BODY. 


go to makejip the whole action, howevij^r, axe perfomed 
automatically. The mind acts like the engine-driTCr who, 
to start his engine, pulls a lever and sets the whole ma* 
chinery into motion of a most complicated yet harmonious 
character. In a way somewhat analogous intelligence deter- 
mines the end to be attained, and the will gives the signal 
for the action to begin, whereupon the nervous and muscular 
machinery begins working and continues in an appropriate 
manner until the desired result is attained. Throughout 
the whole action, however, intelligence critically watches 
the work performed, and issues orders to augment, to lessen, 
or otherwise to modify the movements, and in this way 
keeps a general control over the movement as a whole. 
Any mistake or hesitation in a movement, too, immediately 
dh'ects attention to the movement itself. Thus, to return 
to our example of writing, if the pen be clogged by a hair or 
splutters and scratches on the paper our thoughts are at 
once brought down from the higher flights of fancy to the 
more lowly and irritating task of overcoming mechanical 
difficulties. So long, however, as the action proceeds suc- 
cessfully and smoothly intelligence cares little about the 
mechanism of it. The important thing for consciousness 
is the result. 

Let us now carry our analysis into the details of each 
separate movement. In each .individual 
The movement in the act of writing many 

muscles of the fingers, hand, and wrist are 
VminMits. brought into play. Some muscles are 6(^- 
tracting, others relaxing. One set tends to 
counteirbataiice the other so an to secure greater 
and fineness of action. There is, however, a wondeiM 
hanoontin the ooordinatim of all the muscular 



mrmojo* nvejmow 


ol tim% luid with sniteUe intaisitj* 3tie acttmi of each 
Mpamte mmcle moflt fit hamonioiisly into the aetioa of 
iB the others, or coafoeioa will result The order and 
hannony in sueh movements as writing, earring, paint- 
ings walking, and talking is, indeed, wonderful ia the 
. simpleet of them the ooni^lexity of the coordination in 
the action of all the muscles is verj great In the con- 
tinued action in writing a word, a sentence, and a letter 
the coordination becomes increasingljr complex. When 
movmnents are successivelj combined into an actmir 
lasting for a considerable period of time there is a series of 
ever-varying coordinations, of wonderful delic^j and har- 
mony, in which the actions of the many separate muscles 
are simultaneously and serially combined t^etber to 
produce the desired result Such coordination of muscular 
movement is of still wider range in such an act as fencing, 
where there is not only coordination of the movements 
wittdn a muscular group, but a coordination of the action 
of groiqps of musol^ working together. Fingers, wrist, 
.am, shader, body, and legs are all engaged . in making 
. a stroke^ in assisting its force, and in maintaining the 
. equilibrium of the body. 

Such coordination of movement, barmoniuus, without 
uoiifiirioil mr oonfiict in the ]day of the various musdes, is 
^ U^S' siaia iy at-’eveiy momenterf practical activity. It is seen 
hiiMt fem in sudi slriHad aetious as playmg the 
;jriiiei»eairvine.a^ natniiiur. ImtHis taemtioaii^mater 
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cmirol in the spW cord and bram tiie actintj of 
whkli is not accompanied by oonaciouaneaa. Though not 
direoUj concerned with intelligenee and will these lower 
centres are, however, indixecUj under their influence. 
For the original impulse to start the movement comes 
from the will, and similar impulses are continuouslj 
operating in the varied combining and modifying of move- 
ments which are the characteristic marks of intelligent 
action. However automatic may be the coordination of 
tlie elements of the action, yet in the integintion of these 
elements to meet the varied circumstances of the environ- 
ment intelligence and will find their place. 

The cmitral nervous system, then, contains the mechanism 
Ihs Gen«la ^^<5h the many and various orderly and 
ttonofacBs^ harmonious movements of life are performed 
ittamUand automatically, and also the meclumism by 
which such movements are comlnned and 
modifled by intelligence to suit the varying 
situations of life. Suob a nervous mechauism is the 
physical basis of skilled action. 

So far only the motor aspect has been examined. Prao- 
tical activity, however, lias a dual aspect, a sensory as well 
as a motor. In all actions that are adapted to meet the 
varied oiroumctances of life movement is guided to its end 
by a mm ot perceptions. A skilled craftsman working 
in day, wood, or stone cannot relax his attention. But 
his attention is not so much on the movmnents being 
made as on the material being mimipulated and on tiie 
propeps ot the wmk. %6s, fingers, and sente of mm' 
mmt ft stress of in^ressioim which bm 

bifailtidtftiiA* ItoiaKttiaafai as dmnaads f mr this smd that move* 
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il ft ooatintial oorrektion of ae&se impmsions and move- 
menti. Such correlation marks all skilled conduct, for 
onlj bj such correlation can movement be appropriate to 
varying external conditions.* 

work of correlating the action of senses and muscles 
' and of coordinating movements of the 

OtpaSSSn k performed by the central nervous 

^sf OoRilatta system. Those elements in practical activity 
that are performed under the direction of the 
intelligence and the control of the will have 
their correlating and coordinating centres in the cerebral 
hemispheres. Those other elements that go on automati- 
cally have their correlating and coordinating centres in 
tliose parts of the brain and spinal cord the activity of 
which has no conscious accompaniment. 

Part of the nervous organisation for correlating the 
action of senses and muscles, and for coordinating the 
movements of muscles is present at birth ; it is a hereditary 
endowment, as witness such automatic action as sucking. 
Part devdops as a hereditary endowment during growth, 
as in such actions as starting back from a blow or throwing 
out the aims in falling. The greater part, however, of the 
nervous organisatioB for skilM practical actimi has to be 
ae^piired by constant practice under the guidance of intel- 
ligence, directed by imitation and profiting by experience. 
3^ €le^ of perfection of such organisatkm is determined 
bjr^eatenitowhich coordination of movements is per* 
tennoiiioiis a&d;appropmte to securing tim end in 
Sdew Slid Iqt tim exte&t to whi^ the mecdiamsm 0 
k awribled w^ action of thoee senses that are most 
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combinations, and so to adapt condxict to the fthAng Sng 
conditions of the external environment and to progressive 
ideals conceived by the intelligence. 

3. The bodily machine besides containing the senses, the 
muscles, and the nervous system that cone- 
We action contains many other organs. 

Body. The body must not only deal with its extehial 

environment; it must live. Hence there must 
be organs that minister to the vital needs of the tissues. 

The life of every tissue consists in the building up of 
living substance ^m the nutrition and oxygen supplied 
by the blood stream, an^ in the continual destruction of 
living substance to supply the energy of life and work. 
All work — ^muscular, nervous, or glandular — ^performed by 
the tissues involves an expenditure of energy. This energy 
comes from the decomposition of the living substance, just 
as the energy of a steam-engine comes from the decomposi- 
tion of the fuel. Living substance is the fuel of the energy 
of life and work. The decomposition of living substance, 
however, gives rise to certain simple substances, such as 
carbonic acid and urea, that from their action on the 
nervous and muscular tissues are harmful to life and 
functional activity. Blood fouled by an excess of urea or 
carbonic acid paralyses both muscle and nerve. These 
waste products, then, need to be removed from the system 
before their accumulation can result in harm. 

Life is thus a dual process of building up md baking 
down. Hence the organic system of the body must contain 
two sets of orgmis, tiiose that subserve the building up of 
tissue and those that remove the waste products of tissue 
decsmipotttiim^ Together these organs ii^e up the digm 
tive, respiratoiyi drcnktoiy, and excretory systems. 

Tb^ digfMtrre system transforms the solid and liquid 
food talnh through the mouth into such a form that it omi 
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WftbwHlMdlij tlw bfeod. uroelh of tiio lung! permit 
tli» npid pM8ag»«t.em7 bnatb of a large amount of tbe 
«^gmi tile air into t^ Uood mirronn^ng the air ceils. 

Mood, thus siqiplied witih nutrition uid oxjgat, is 
ioned bf tiie heart — whudi is only a living pump — through 
a npl' and ectensira system rnTteries and capillaries 
sdridi tanaify and penetrate every tissue of the body. 
iBvesy tissue is thus bathed in a continuously flowing 
vitid flxdd, which parts with its ■ nutrition ud oiygeu 
heccBding to tim demand the tissues for these com- 
Budyties. < In this dose contact with the tissoes ^ Ueod 
tacaisas feoai than the fasamful vote praducts of deoom* 
pbeittoB, and carries, them away to the enentory. organs 
^thelnngs, shin, and kidneya^which remora them from 
the Uood uid so keep it pure. 

Wealthy life and vigorous, functieniag of aU the Ihing 
cegaas wiU di^ead, then, <m' the power <d tiie digestive, 
tesphatmy, droulatoiy, and mwretoiy systems to satufy 
the vital demands of those <Hgmu. ffliould digestive 
aystdtt or lunge fsil in i»ovidiBg euffioieot and smtal^ 
tissufrbidldmg materid, or tiie blood be too poor and the 
ebaulaticn too feeble to ceny nutrition and oxygm in 
Mflfeient ^uant^kii to' the tissues, then botii the life d 
thetiasuee and thdr power of porfmmitig their work will be 
enbdded. Should the atcretory systems-rthe-lungi, aUn, 
and kidnetya- 4 M unaUe to cope with tiie efiaoia of tiaaue 
d S B i M a p e^ien the Ueod will beomie fotdad with waste 
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qrstem m eafeeUdd. " Work rapi<U]r brmgg 0^ and 

eihaustion. Muflcuhr (^rdination h ipipart^. Hoio* 
oyer, since the nemue tissue of the oerebnd hemisphem 
is the seat of mental processes, intellectual and yolitional 
power is weakened, memory becomes feeble, and there 
ensues a disinclination to mental exertion and a loss of 
self-control. 

It has already been seen that the nenrous system oontiuns 
an ox^anisation whei’eby the action of the senses and 
muscles is brought into Wmonious correlation in carrying 
on the work of life with respect to external environment. 
Besides controlling this life the nervous system also 
governs the activity of the organs that administer to 
internal organic nee^. flot only does the nervous system 
stimulate the life processes and the active functioning of 
the organic system, but it also regulates iheir activity 
according to the vaiyihg demands of the body. The 
for nutrition and oxygen and for the removal of waste pro- 
ducts varies with the activity of the tissues. Wfam the 
nervous and muscular systems aie in energetic action there 
is a htge and continuous demand for tissue^butlding 
material to replace that destroyed. Bapid tissue-destiroe*’ 
tion, too, means an increasing need for rapid OMretion of 
waste products. These demands must bo met by a corrs^ 
spouding energ^c action of the orgaim that snbsnrto 
life processes. Such regulatory power lies in the central 
nervous syi^snt Nerve oentres exist that control the 
activity of leq^iatioB, oifO«dt^OO^d^^ and excretion 

in soo^dsiaoa with m vexing needs <rf any or^ <»r ofc 

theb^yAi4irh<4e» 

The cmitrea that lOgultiethe hfe processes of the bedy,i 
boweveTi are not diie^ nndar the oontrol of mtelUganwi 
ind is^ lamlf ooneemd with the 



nldmiay of oigudo life raiu 
of fhe nueliinNy oi motenmt. Tbe nervoiis oi^ianitt* 
tioDol ongaide 1& is .so attuned to the Mdinary conditions 
of eiistenoe that the activitj of each organ and the 
ad^ttatikm d that actiTity to the needs of tiie body 
fooceed nithout conscious interference. Only urhen irre* 
gnlaritid occur and the machine runs awkwardly do 
we become definitely aware of bur oi^iauic Ufe. Fatigue, 
physical pain, and ^Usease force themselTes upon conscious- 
ness. In good healtii the mmd is hardly aware directly of 
what organs exist in the body. 

4. The body, then, may be conceived as a complex 
madiine of many organs, each -having its 
«2I!**"* definite work to d<f and each dependent on 
evwy other for its well-being. This com- 
munity of organs is not, however, a re- 
public, but a hierarchy having as its head the central 
nervous system. This system, by means of its nerves 
xaoufying to -and from every partof the body, regulates 
action of each to the well-being of the whole, and so 
secures within limits the harmonious correlation of the 
action of all mgans to internal and external cou- 
ditiomi. It eonstantly receives messages from each 
member and femes in response oi^ised series of im- 
pulsas to those parts of the machine that are best fitted 
to deal with the situatum. 

' Miiiiy of the nerve centres are so organised and consti- 
Itilefi thi^ many of fee outgi^ impulses are issued as 
fefeMsitio.Mq^onaes fe mfesa and con- 
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is obvious that automatic machineiy can only deal with con- 
ditiims fehtivaljr fixed. Conduct that is adapted to Ae 
permanent welfare of the organism throughout life, in 
an ever-changing environment demands an intelligence 
capable of rationally conceiving an ideal good and a will 
that can assert the claims of that ideal. An automatic 
machine acts blindly, and can only act well in the habitual 
conditions to which its organisation is attuned. Only 
intelligence and will can direct the behaviour of the 
organism through the changing scenes of life to ends that 
are remote and to a welfare ideally conceived. 

Over all, then, is the mind controlling the organism by 
intelligence and will. Through the cerebrum, the seat 
of mind, it is brought into connexion with the organs of 
sense and movement, and thus into touch with the external 
world so as to know it and use it for its ends. Through 
the cerebrum, too, the mind is dependent on the body for 
its well-being, since the healthy and vigorous activity of 
the mind has for its basis the healthy and vigorous physical 
life of the cei'ebral hemispheres. 


5. Having thus formed a conception of mind and 
body in their relation to each other, we' 


Ths Aim of 

Physioal 

EUuoatioii. 


are now in a position to define more fully 
the aim of physical education. PhysiciJ 
education, it lias already been s^n, seeks 


to fit the child for that practical aspect of life in which 


mental powers act in conjunction with physical powers in 


practical action. To this end there must be trained those 
qualities of intelligence and will and those powers of the 
body that will make prtotical action effective andsuccessful 


in the ccM^perative and competitive work of Ufa 
The m that the body. as a 

body ximil Itow a solat^ aii4 yigfmm jimnntitotioar- TSie 
nerve* must be veljl nxmrished* tlm heart strong, and the 
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SnalMion vigorwa, the Mood puro ond noariAiiig, the 
hiiigs aoiind and capadous, the digestion good, 
MWM and the skin and kidneys eneigetic in action. 

* A.heBltbj and vigoroos body is esaentiM to. 
a h^Ay uid^Tigorous n^d., A strong and 
aetire intdieot, an^ a manly, confidmit, an^ courageous 
endook on life mean at bottom a vigorous «id healthy 
eonstatution. The old physicians, indeed, had some reason 
in their asmption of courage to the circulation of the 
bkwd. 

In the next place tlm body must be a capable instrument 
in the senrioe ^ mind. The organs of sense and morement 
mnst be sound and serviceaMe tools. The eyes, as far as 
posnMe, mnst be good instruments for seeing, and the 
eais for hearing. l%e muscles minst be strong and c^ble 
of mMsting^ fstigoe, the bones hard and firm, and the 
joints free and smoOtii in action. The senses and muscles, 
too, must be tnined to work in hanoonious conelation in 
actum. To sum ve may say that health, 
stres^jth, and dull are the virtues of the body as a service- 
dUe ifishrumcnt at mind. 

. The aund, however, is the contrdling factor in the 
pracMcal affairs of life, and cwtwn qualities 
of intdleet and character are requisite for 
snooeai. In mactical adion a different 
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judgn^t, and promptness of action. Life, too, always 
includes struggle with physical natim wd with one^s 
fellows. In this contest aboTe all is required that ^wer 
of self-reUance, independence, and self-assertion that does 
not readily admit defeat. The weakly in the physical and 
human battle of life must go to the wall. Succeai is to 
the strong — ^in character as well as in body. To face the 
battle of practical life needs self-confidence and courage^ 
to pursue it strenuously demands hardihood, and endurance 
to bear trials, and the issue calls for the power to master 
the self, to win without triumph, and to lose with a smile. 

In many aspects competitire, in others life is co-operative, 
and here different qualities of intellect and character are 
demanded. In co-operative action each participant must 
play his part manfUly and loyally, show a readiness to 
subordinate the self, e^cercise tact and sympathy in his 
dealings with others, and give cheerful obedience to law 
and constituted authority. 

6. The aim of physical education is thus seen to be a 
very complex one and to be more intimately 
Tbs Ksans of bound up with intellectual and moral training . 
S SS Son appears on the surface. Its end, so &r 

as the body alone is concerned, is health, 
strength, and skill, but it seeks aho to draw out, foster, 
and develop those quidities of intelligence and character 
that are required for effective and successful co-operative 
and competitive practical action. It is not by mere 
theoretic inskuction in either hygiene or morals that 
this end can be atoned* Oontemplation of what is 
demanded by healthy, strong, and clean mental and 
bodily life is in , no way a sufficient preparation for the 
active Mkhsatimi of sii<h a life. Nor is such oontem? 

fart leMier the end of training. Tlie 
iuiitat anA reauiied br a certain type of 
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Me feie only erblved by leading a life encotwages 
tboae aptitadea in ar form suited to the immature though 
growiiig poiran of boyhood and youth and leading up to 
iiie fuUeir and more rigorous practical life of manhood. 
The school life, then, must hare a practical aspect. Its 
conditions of work must make for health and strength. 
8<ane of its pursuits must train skill. 'Above all, there 
must be occupations that call for free co-operation and 
ccnapetition in practical activities requiring strength, skill, 
intd%ence, and spirit. 

ISie pursuits and occupations of the physical aspect of 
school life mitst be tested by this criterion. Exerdses that 
merely develop health and strength, though good in them- 
selves, cannot fully attaih the desired end. They must, 
if it is found advisable to include them, be subsidiary 
to pursuits and occupations demanding intelligence and 
q^t. Modelling, carving, and handicraft are good, since 
in tiiem skill and intelligence are exerdsed in relation to 
aesthetic and practical ends. Co-operative games and con- 
tests should be included, for they train not only ^Ith 
and stiei^g^ but intdOigenoe and c^wter. It is to a 
judicibos combination cophysical exerdses, manual crafts, 
contests, and games that tiie problem of physical education 
must kK^ for its fullest and truest solution. 



CHAPTER III. 


THE PHYSICAL BASIS OF LIFE. 

1. The body is a very complex machine whose function is 
to do work in the physical world in adapting 
Tbs. Energy itself to its surroun^ngs and its surround- 
ings to its own needs. Every movement of 
the body, the constant inhaling and exhaling 
of air, the continual flow of blood, and the replacement of 
the heat lost by radiati6n involve a continuous expenditure 
of bodily energy. Such energy is derived directly from 
the working tissues, which in turn have stored it from the 
nutriment o£ the blood, and the blood in its turn has taken 
it from the food and oxygen of the external world. Tho 
tissues in action undergo a constant diminution of their* 
stock of energy which is replenished during rest. The body, 
then, may be regarded as a machine for transforming tiie 
energy of food into the 'energy of life and work, just as a 
locomotive is a machine the energy of cool 

into the energy of motion* Such a simile holds in broad out* 
line, for it is by the combnetion of the coal into, carbonic 
acid and water that heat is given off and ultimatdy work 
is done, though the d^nils the two processes are vastly 
diflSmnt other. tJltimately the work done hj 

the bod^y iiiiih0liti|e is due to the decomposition of the food 
iuto pfoduets such as oarboaio add, wates*, and 

Ursa. !I!ha ntatiiar: and amiar of the food, however, spu- 
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thitraf^ insnj traosfonuations in diffsrent parte of the 
body before tte ampler snbstenoes siudi as curbonifi acid, 
urea, and water are passed off from the body, and before 
tile energy of the food appears as bodily beat and work. 

Though different from a medtankal machine the body is 
* like one in that in its physical life it accords 

Tkaastama- with the laws of physical scieiioe. Science 
■Utsr aad )^umes that the sum total of matter and 
energy in the universe is constant : matter 
and energy, it asserts, cannot be destroyed. 
Undo* ehanging conditions each may diange its form, but in 
the transformation from one form to anot^ none is either 
lost or gained. The solid coal, that to superficial observation 
dnsi^iears as it bums in the furnace of the locomotive, is 
amply turned into gaseous vapours, and if all these vapours 
oouU be coUected their weight would be found to be greater 
tiiait the weight of the coal by the weight of oxygen taken 
firant the air by the coal in burning. The enei^ of the 
noving train and of the heated and expanding steam also 
emnesfrmn the energy stored in the coal. Bybuming,tiie 
p^np oiergy of the coal is released and appears as the 
ai mgy ^ heat and motion. For energy may take many 
frmns, sod as heat, ehem^l force, electricity, mechanic^ 
motion aad cohesion. 

' The enorgy of coal, however, is obnonsly different 
frcmi tim eneigy of tim iitovii^ tti^ just as 
iMnta aad the energy represented by a weight placed on 
BHf ' ' a table it diffarai^ frfom the memfg tign- 
" ' ^ aeiiled by the aatae wetf^ faffing to the 
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But as long as changing conditiorLS do not-alter the state 
of the coal its energy will remain in the static form. 
Only when the state of the coalis altered will its potential 
energy chadge to an active Jdnetic form and work be done, 
a weight is lifted from the floor to a table, work 


is done on the weight which can be exactly 
recovered by allowi^ the weight to fall from 
the table to its original position. The weight 
while on the table represents a store of energy — energy 
due to the position of the weight. In the same way the 
energy in coal is energy due to position ; not, however, to 
tlie position of coal in the mass, but to the position of its 
component elements relative to each other. 


Coal, as all know, is made up of extremely small particles 
called molecules, which in turn are composed of a number 
of still more elementary bodies called atoms. When the 
coal changes its form, as in burning, the atoms are merely 


rearranging themselves and, with the atoms of the oxygen 
of the air, are forming different kinds of molecules. Every 
chemical change is merely a rearrangement of atoms, in 


which none are destroyed and none are formed. Molecules 


limy change their form, become decomposed, and new mole- 
cules be built up, but the elements of which the molecules are 
formed do not change. They simply rearrange themselves. 

In this rearrangement, however, energy is also changing 
its form. The arrangement of atoms in the molecules of 


the coal represents a fund of energy. When the coal is 
burning the atoms of the coal and those of the oi^ygen of 
the air rearrange themselves into molecules of carbonic 
acid and water, but in the change some of the energy of the 
coal appears as heat and as tlm motion oi expanding gases. 
There if. Imager, imexirntdabi^ a^ ^ 
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and the eoeegj of the resultant products of tiie combustion 
,of these. bodies. If carbonic acid and mter were to be 
cfiangied back to coal and oxygen, exactly the same 
amount of energy would have to be supplied to them as 
was given out in the r^erse process of taming coal and 
oxygm into carbonic acid and water. 

A molecule of coal, then, has in a potential form more 
energy than have the molecules of carbonic acid and water 
that result from the decomposition of the coal. It may 
be said, therefore, that coal has high potential energy in 
comparison with the energy of carbonic acid and water. 
Bodies composed of' molecules of a more or less unstable 
(diaracter usually have relatively high potential energy. 
The atoms constituting the mol^ules of such substances 
easily tend to rearrange themselves, and in the change 
energy is given off in the form of heat or motion. On the 
other hand, bodies of a stable character have usually low 
potentiiil energy. The atoms composing their molecules 
rearrange themselves with difficulty, and, when they enter 
into chemical climes, energy frequently is absorbed rather 
tiian given out in forming the new molecules. Nitro- 
glycerine, oils, coal, and food substances are bodies of the 
fpsmer kind, whilst water, carbonic acid, and urea are 
substances of the latto* type. 

Tb» body, as has been said, is a machine for transform- 
ing the matter of tissue, and 

its mieigy into the energy of uis and work. 
The food siq^plied is the aounoe of all in- 
creases m living subrtance. AU growth is 
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is using up its living tissue &ster than this is being 
replenished by the food. 

The various food-stuffs are substances of relatively high 
potential energy. They undergo many changes in the 
digestive system before being absorbed into the blood. 
Still further changes take place when the nutritioii of 
the blood is built up into living tissue. Finally, llO#« 
ever, the matter of the food reappears in the form of 
waste products, such as carbonic acid, water, and urea, 
which are excreted from the body. These bodies have low 
potential energy. The difference in energy has been con- 
sumed in heating the body and in the performance of the 
tasks of breathing, circulation of the blood, and muscular 
movement. The energy of life and movement has its 
source entirely in the oxygen we breathe and the food we 
digest. How the body transforms the food and oxygen 
into living tissue and its energy into heat and motion is 
another question, to answer which something must be 
known of the structure of living substance. 

2. Microscopic examination shows that the tissues and 
organs of the body are collections of bodies 
of extremely smaU size called cells. Every 
f living plant and animal, however small or 
large it be, has this cellular structure. Man]r 
plants and animals consist of only one cell. Such is the 
amoeba. Its single cell performs in itself aU the oflSoes of 
life. It inhales oxygen, takes in food, secretes digestive 
fluids, excretes indigestible particles, r6q>onds by move- 
ment to the stimuli of its environment, and performs every 
kind of life process. 

Higher types of animal tod plant life are really commu- 
nities together to form a single individiiid. 

As to a mum, tli^ aie ins^ 

of liuiiilifBaL 
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pttrtioulfur form of life actiyity is carried on by special cells 
grouped into organs. The work of moyement, for example, 
is confined to the muscle cells, whidi are brought together 
into solid masses to form the muscular framework of the 
body. The work of secretion is peculiar to glandular cells 
gKuqped together into organs. The safiyary glands of the 
mou^ the gastric glands of the stomach, the Uyer, and the 
sweat glands of ike skin are constructed of cells whose 
special function is to absorb certain substances from the 
blood. 

The more physiology penetrates into the mystery of 
animal life the more it is forced to the conclusion that the 
yarious actiyities of the organs of the body can only be 
explained by an intiinate knowlege of the life and action of 
the separate cells composmg these organs. The activities 
of the body, as they appear to us in the beating of the 
heart, in the inspiration and expiration of breath, in the 
moyement of the limbs, in nervous conduction and control, 
in the action of the sense organs, are the mass effects of 
organs acting as wholes. Each of these activities, how- 
ever, is but the aggregated effects of the action of many 
«Bg ot the same and of diffm^ent kinds working in 
imrmxmj, and its explanation is only to be found in the 
"study the life processes and of the special functional 
aetsrity of each kind of cell. The explanation, for ex- 
axupief such a moyement as eoh^^hiiig or sneezing is 
be soiqfht in a knowledge of the diffar^i processes 
^gehsg: on in the eelb eii^erieneing the irritant stimiilns, 
la tbs musrie cells eon^raeting ai^ in response, 

and in tim nerve odb that tm ^diMides of cells 
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mental life processes are, in the main, the same. Each cell 
has to live, and to live it must absorb food and oxygen, build 
these into living substance, and excrete the waste products 
which result from its life and work. Whatever be the cell 
— muscle, sense, nerve, or gland oeU — ^these vital activities 
are fundamental and essential to its life and to its special 
work. The muscle cell cannot contract nor the nerve cell 
originate nerve-stimulus without also performing tiie vital 
processes of respiring, absorbing food, building up living 
tissue, and excreting waste products. Thus, in the special- 
isation that cell life and activity exhibit in cell communi- 
ties the cells do not lose the essential vital characteristics 
of cell life. Each kind of cell simply develops to an ex- 
treme some one form of possible cell activity. In one case 
it is contraction, in another secretion, and it is this special 
form of activity that gives to each cell its peculiar function 
and name. 

3. The cell, then, is the physiological unit. To grasp 
the vital processes and the special activity of 
the various cells of the human body in their 
relation to each other is to understand how, 
the human machine lives and does its work. Cells are 
microscopic bits of living substances, called protoplasm^ 
which is sometimes surrounded by a cell wall and some- 
times not. Contained in the protoplasm is a body, called 
the nucleus, of greater refractive power, which, therefore, 
appears darker when seen through the microscope. Em- 
bodied in the interstioes of the protoplasm may be various 
other substances, as oil droplets, starch grains, glycogen,^ 
pigment grains, and granular bodies of tarious kbds. 

Though never larger than a lew millimetres in diametar, 
the oelli have a variety of dmpes. Some, like tibe amoeba 
and the white coiptuiol^ jU the bledd, possess no 
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donitent shi^ and ehaltge their form from minute to 
minute. Those enclosed by a cell membrane have of 
neoessitj a definite shape. The usual form is polyhedral, 
like the chambers of a honeycomb. Cells of this shape 
are found in the skin and in the various glands. It is 
a shape most oanvenimit for the close packing of many 
ueUs in small space. There are many cells, however, 
whose shape diverges widely from the polyhedral form. 
Nerve cells, for example, have very irregular shapes, and 
send out numerous branching processes from their main 
bodies. The cells of muscles are enormously elongated, so 
that they give the appearance of long slender spindles. 

The living cell contains a liquid of a semi- viscous char- 
acter like &e raw white of an egg, though its consistency 
may vary from that of a watery liquid to that of a stiff 
jelly, lliis is the living substance. Besides this, how- 
ever, the cell almost always contains other substances 
that are not livii^, but are of great importance in its life. 
These are : (1) food substances on their way to being built 
up into living tissue, (2) substances t^t have been 
formed by the vital processes going on in the cell, as fat 
droplets and glycogen, (8) waste products of the life and 
ftinctional activity of the cell waiting to be exuded, as 
eieatin and lactic acid. 

4. In eveiy cell, then, is to be foimd both living and 
non-living substances, and it is important 
^ physical difference betwe^ the 

one kind of matto and the other. Living 
siAritame is. composed of the same etemenis as are 
fomsd m non^liting matter. Carbon^ hydro^, oxygen, 
im its main tngredie^^ sulphur, 
caknum, and eodium pt yss aft in leiier 
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features. Though comparatiyelj few dements eater ii^tb 
its construction, jet the number of atoms of those elements 
and the complexity and the yarietj of their arrangement 
within the molecule are Teij great. It is to these qualities 
of the molecules that their instability is mainly due. The 
number of atoms and the complexity of their arrangement 
make many rearrangements an easy matter. Liying 
matter, as ev^one knows, readily decomposes into simpler 
substances. 

Nor are the chemical changes that continually take place 
in hying protoplasm different in character fn>m those that 
are to be found in the inorganic world. Molecules are 
broken up, and atoms rearrange themselyes into new mole- 
cules, in living tissue, according to the action of the same 
kind of physical forces that are operative in changes in 
non-living matter. In the perpetual rearranging of atoms 
that goes on in living substance energy is constantly 
changing its form. Potential and passive in its form in 
living substances it appears as heat and motion on the 
resolution of the tissue into waste products, and every 
change is in strict accord with the fundamental laws that 
govern physical and chemical changes in the non-living 
world. 

The peculiar property of living substance, however — 
the quality that marks it as living — is its power of con- 
tinually absorbing into, itself new substances from the 
bodies that sim'ound it, of building these substances into 
its own constitution, and of as continually decomposing 
and giving off waste products. Perpetual change is the 
mark of the molecules of living tissue, which must be 
r^iarded as having no fixed and definite constitution. The 
living moldctiie exists in a state of continual flux. Sur- 
rounded by the blood fluid winch bathes the cells of all the 
tiimsi, It is cOntteu^y eutmng into combinatioa ^^^^ 
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iptovipi oS, atoms taken from the nutritiye fluid, and build* 
ing itscitf into an tncreasinglj higher state of complexity. 
At tiie same time the atoms within the molecules are as 
continuaDj undergoing rearrangement, and groups of 
atoms are broken off. The nutriment and oxygen of the 
blood are, then, not merely absorbed, into thO'Cell; they 
enter into chemical imion. with the atoms of the living 
protoplasm and become part of the living tissue; the waste 
products are the result of the decomposition of the mole- 
cules of living substance. 

In the continual rearrangement of the atoms of the mole- 
cules of living substance, either in the elaboration of the 
food and oxygen into living tissue or in the decomposition 
of living tissue into waste products, many substances are 
formed which accumulate in the cell and may be called 
hy-produ€i$ of cell activity. Some of these %-products 
are stored in the cell for future use and may at some time 
be absorbed again by the living tissue or by the blood. 
They thus act as reserves of nutrition. The glycogen 
formed by the liver cells and the fatty globules present in 
nearly all cells are of this kind. 

Other of the by-products may be exuded from the cell 
and deponted round it as a framework. In this way hard 
suppoi^g structures like bone and cartilage are built up. 

Still other of the by-products are used in the economy 
of the body. The vamus digestive juices bdong to this 
class. The sahva formed by the protoplasmic activity of 
the oeBs of thesalimxy glands, and thegaetrie juice formed 

the edhi lining ib» walls of the stomach, have as their 
work tim dkestion of food anbsfaiices. 
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The most important of the waste products are carbonic 
acid, urea, water, and lactic add, the last being a substance 
that is also found in sour milk. 

It is seen, then, that the living cell manufactures many 
kinds of substances from the blood that bathes its sur&ce. 
Some act as reseiwe foods, some are used in the frame- 
work of the body, some are necessary to the bodily 
economy, while some are harmful and must be got rid of. 
All, however, are the result of the ceaseless changes taking 
place in the living tissue. Some are formed in the ascend- 
ing stage, when food is being built up into living sub- 
stance; others in the descending stage, when living 
substance is undergoing decomposition ; others may never 
have been part of the living substance at all, but formed as 
remainder products from the action of the living substance 
on the food. 

5. We have now traced in main outline the essential 
features of the vital processes of all living 
Infludnce of cells, whether they be muscle, gland, nerve, 
sensory cells. Each particular kind of 
Cells. cell has its own form of living tissue which 

undergoes changes peculiar to itself, but all 
ai*e alike in that the molecules of their protoplasm are in a 
state of continual 'flux, building themselves up from the 
food and oxygen of the blood, decomposing into waste pro- 
ducts, and forming by-products. 

This building up and breaking down, assimilation and 
dissimilation, or to give one name to the dual process, 
metaboUm, is the essential activity of life regarded in its 
physical BMpect However the cell behaves — changing its 
form as in the muscle cell when it contracts, seof^t^ 
f eiments se in the digestiTe g^4 storing glycogen % 
as in the liver edis, exereting waste products as in the 
swesdb glands of the shin, receiving stimuli from the 
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external world as in the cdls of sense organs, toansmitting 
impidaes from one part of the body to another as in the 
nerve cells — ^its behaviotir is an expression of the metabolic 
aetmty of the living snbstance of the cell. The explana- 
tion of the nature of the life of the cell and of its particular 
functional activity is to be foimd only in the kind of 
changes that are taking place in its living tissue, con- 
tinuidly and ceaselessly in the case of the vital processes, 
under special conditions when the cell is performing its 
particular function. 

A cdl performs its special function only when stimu- 
lated to do so by conditions external to itself. Functional 
activity is, therefore, a response to something acting on the 
cdl. The stimulus acting may be physical forces in the 
external world, or may be changes in the nature or flow of 
the blood bathing a cell, or may be the direct action of one 
cell upon another with which it is in connexion. 

Krturally the cells facing the external world are liable 
to have their metabolism modified by forces acting on the 
world outside. Waves of light, vibrations of soimd, contact 
with other bodies, heat and cold, all have their first effect 
on the body in modifying the metabolic activity of the 
cdls in the eye, ear, skin and membranes of the nose and 
palate. The modified activity in the sensory cells acts 
as a stimulus to the processes of nerve cells in contact 
vrith them, and these in consequmice have their cell ac- 
tivity modified. From nerve cell to nerve cdl the stiipulus 
spreading its^ over the nervous qrPtem as a wave 
^ protoplasmic activity,; espei^Iy in those 

Erections whero the connexions betwm odJs are 

the moat dose and intimate* Fina% it nmy paes from 
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In the passage of the sthnulns, however, from sensoiy 
cdl to muscle or gland cell there has b^n no conveyance 
of energy from one part of the body to another. Each 
cell is its own storehouse of energy, and, according to the 
influences at work upon it, is either increasing or expending 
its own energy by an altered metabolism. IJiere is only a 
conduction of stimulus by which changes occurrii^ in one 
kind of cell produce changes it may be of a very different 
character in other cells. 

Cell activity is naturally very dependent on the nature 
of the blood that supplies it with the means for its 
metabolic changes. Any change in the amount or character 
of the blood is likely to produce very considerable modi- 
fication in the way the cell functions. An increase in the 
flow of blood through an oigan stimulates the vital pro- 
cesses of the cells. I]^ssue changes, therefore, take place 
more rapidly, and their effect is seen in more vigorous life 
and enhanced functional power. For example, if the 
circulation of blood through the brain be increased, the 
nerve cells are stimulated to more vigorous life and 
brighter spirits and keener mental power result. On the 
other liand, if the flow of blood through the brain be, 
for a few moments, reduced by pressure on the carotid 
artery in the neck, consciousness is lost, showing that there 
is considerable modification in the metabolic activity of 
the living substance of the nerve cells. Similarly, fainting 
is frequently caused by a sudden cessation or weakening of 
the heart's action. 

The quality, no less than the quantity, of the blood 
bathing the cells has a great effect on cell metabolism. 
After a hearty meal the blood- is surcharged with nutritive 
sufaftinc^i and this excess stimulates all the cells of the bo(^ , 
toiiiei^^ This m shown by thefaett}^ 

after a inecA there is a considerable increase in tbeqtnhtitjf^" 
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of waste products eici^ted. An excess of nutrition in the 
blood, too, stimulates tiie cells of the Hyer and. of the 
muscles to manufacture resenre products which they store 
up in the form of glycogen or animal starch. Should the 
blood M below its normal standard, however, the reverse 
action of the liver and muscle cells parting with their 
leserves to enrich the blood is exhibited. In the same way 
many ceUs are stimulated to manufacture fat, or to part 
with it^ according to the excess or defect of nutrition in 
the blood. 

The waste products of tissue life and work liave a 
considerable influence on cell activity. Their action is 
harmful in that they reduce metabolic activity, and, if 
they be preset in more than certain proportions, paralyse 
it adtogether. The reduced mental power and force of will, 
the feelings of languor and inertness, that are the mental 
signs of a state of bodily fatigue, are examples of the 
action of waste products. The waste products derived 
from the vigorous and piblonged activity of nervous or 
museolar tissue, accumi^ting in the blood, act on the 
nerve cells of the cerebral hemispheres, and the modified 
activity of those cells is seen in the mental signs of 
fii^igue. 

It is evident, then, that in considering the healthy life 
and activis functioning of the organs of the body two 
ldiids<tfmflomiM»§ have constantly to be kept in mind. In 
the first plac^ the qudity of the blood and the vigour of 
ifiif <fiimilation have an important bearing on health and 
pm. Xtwiflbeihewvwkof latar (h^pteis 
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an important influence on organised action. In the work of 
life, senses and muscles must work together in harmonious 
action, and, as we have seen, the correlation of their activity 
and the coordination of movement is performed through 
the medium of the nerve cells that bind senses and muscles 
into one organic system. Later chapters will show that 
the nature of the nervous connexions between senses 
and muscles determines the degree of skill with which 
the organism can attain its mids in the physical world. 

6. The human organism is a vast collection of cells, 
each of which lives its own life. Yet each 
lives its life in thorough dependence on the 
activity of all the others. For the collection 
of cells constitutes a single individual that 
lives and acts as a whole. Hence, though 
each cell has its own hfe, yet each cell has apportioned to 
it some special function by which it contributes its quota 
to the life and work of the individual. The life of the 
organism as an individual is not the aggregation of the 
lives of its component cells, but the harmonious integra- 
tion of the special activities of the various groups of cells.. 

Such an individual life of a collection of would 
not be possible without some central governing and con- 
trolling power by which the special activities of all the 
groups of cells are subordinated to the welfare of the 
whole. Such a power is exercised by the cells of the 
nervous system. The nerve cells of the brain and spinal 
cord, by their thread-like procasses that ramify through 
the body, b^g emj cell directly or indirectly into con- 
nexion with ^?ei7 otW cell. The function of these special 
cdDb. is to imamit stiinuli> so tiiat conations affecting 
<m 0 ^ lislb ms^ M the aothify of groins 

wiMy The edk of ffie nervous systsin 

thtw bind the eommuidfy of cdb into a six(0» individealt 
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and* by their iaesiis» the indhidiial can act as a whole with 
respect to its external enTiromneDit or its inward needs. 
Without such a unifying i^stem the response to stimuli 
would be confined sold j to the cells directiiy affected, 
wheeSBs by the connecting links of nenre cells external or 
intonal conditi<ms affecting one group of cells may be re- 
sponded to hj the organism as a whole. 

One group of nerre cells stands out pre-eminently above 
all the others as having the widest and most extensive 
conirol over the organism throughout life. These highly 
Specialised cells are those whose activity is accompanied 
by consciousness. They are, directly or indirectly, in 
connexion with all the groups of cells of the body, and 
especially with those whose peculiar function is to receive 
external stimuli and with those that execute movements. 
Hence, in particular, does this group of cells exercise a 
control over the behaviour of the organism with respect to 
its external environment. By means of the activity of 
consciousness the orgmusm can know its present circum- 
stances, mi^e use of its past experience, and determine 
its future welfare. Hence through consciousness the 
organism ceases to be the mere q>ort and plaything of its 
enraonment. In accordance with its idea of its own 
wdfare, it can adapt itself consciously to its enviroument, 
mr its environment to its own Clearly, then, 

consciousneas gives the organism ntiSl further unity, an 
tp act as a magle individual throughout 
XCe^ lot oonsefottsneaa u^ of poippse and of action 
IbooiMi pcisahle over long 

speotidfsed odH do not differ in 

Inopslof llfomai tem those 
eSI^Olbi of ilmexgMiiiBiL 
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the modification of protoplasm^ metabolism. Their health 
and power are dependent on the t^ow df jUie cin^^ 
and the character of the blood, ^oc^ nonmliment, fimh 
air, and vigorous circulatlQn stimulate them to e nhanced 
actiyitj, which shows itself, in the mental side of the life of 
these cells, in higher spirits and incims^ mental power. 
On the other hand, poor food, foul air, stagnant circula- 
tion, and anaemic blood diminish the' activity of these 
cells, and irritation and a weakening of mental power 
result. 

The health and vigour of conscious life are thus re- 
flexes of the physical health and vigour of these highly 
specialised nerve cells, and their life and activity in turn 
depend on the healthy life and the harmonious and 
vigorous activity of all the other cells of the organism. 
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The physiological unit of bod; tissue is the cell, and the 
nerve cell is the unit of the 
nervous system. Its structure 
is specially suited to the work 
of bringing distant parts oi 
the body into relation with 
each other, so that excitations 
arising in one part may in- 
fluence many widely distant 
parts. 

The distinctive featiure of the 
nerve cell is the 
^Kerv* prolongation of 
its protoplasm 
into numerous branching, 
thread-life * processes.’ One 
such process in each cell is dis- 
tinct in structm^, and probably 
in function, from all the others; 
it is called the nerve fibre or 
axis cylinder. At intervals the 
nerve fibre sends out lateral 
branches, and both fibre and 
branches end in branching 
* fibrils,’ i.s. little fibres, of 
extreme delicacy. The nerve 
fibres of the cells vaty in length. 

Some are very short; others 
v^ long, stretching in some 
caaw from brain to the 
b^of t^ ^i^ corf, or 

frm me cord to the ends of asmam 

.VMM. 
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ttill in all dinctionB and an marked faj an {mmeuitj 
(d Iwanofaii^; ram^eatiomi. So firequent aM 
inteitwiniiig, and ao ddicatdy fine is the 
faranehing of the dendritM and the endinga of tiie nerve 
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The hying substance f^xn which the processes arise is 
Til r II spoken of as the nerve ceD, but 

* mote correctly as the cell body. It must, 

however, be clearly grasped that the processes are as vital 
a part of the cell as the cell body itself, and are simply a 
prolongation of its Uving substance. Sometimes, inde^, 
the nerve fibre is so long, and the dendritic processes so 
numerous and branching, that the substance of the pro- 
cesses far outweighs the substance of the cell body. It is 
convenient, therefore, to avoid confusion, and to fix the 
idea that the cell body with its nerve fibre and dendrites 
constitutes a nerve unit, to speak of the whole as a neurone. 

Most of the cell bodies are grouped together in the brain 
and spinal cord, and from these centralised masses bands 
of nerve fibres pass to the various organs. This arrange- 
ment accounts for the nmrked difference in the appearance 
of the central system from that of the nerves. The nerves 
are distinctly white in colour, owing to each fibre being 
surrounded by a white sheath called the m eduUa . The cell 
bodies and the network of fibrillar processes have no such 
sheath, and, being plentifully supplied with blood capil- 
laries, present a pinkish grey appearance. In the central 
system — the brain and the spinal cord — both white and 
grey nervous tissue are to be seen ; there are pinkish grey 
territories, where cell bodies are massed in a network of in- 
terlacing fibrils, and columns and strands of white matter, 
where bands of white fibres connect one part with another. 
2. The nervous system consists of an immense number 
of neurones varying both in size of cell body 
procem^ and in the extent of their 
Csii^plte bkaikdiiiiig dmdrites. Imsueh a vaet coQe^ 
rionftxsonfynsii^mltoex 
mi ipeeMiiatiaii function. By me an s of 
tlwnr nerve flbi^ sottke iienro^ are sttaAed to the odls 
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of Muie some to the oells of iiiuscleB, some to the 

coDb of glands ; other neurones serve simply as oonnoi^ting 
links between different groups of neurones. The cell bodies 
attadied to the sense organs are open to stimuli travelling 
inward along the nerve fibr^. Those attoched to muscles 
or to glands originate impulses which travel outward, con- 
trolling the action of those end organs. Hence the former 
kind of neurone is termed afferent or eemary, and the latter 
efferent or motar^ while the thind class, which serve as con- 
necting links, are termed intercalary neurones. 

The structure of a single neurone is fairly simple, but it 
is impossible for the mind to picture in any detail the com- 
plexity and intricacy of the arrangement andorganisation 
of the vast number of neurones composing the human 
nervous system. Knowledge of this arrangement is very 
&r from complete, and it will be sufficient for our purpose 
to set forth a broad outline without endeavouring to fill in 
the details of the complex organisation. 

The branching processes play a most important part in 
mrganising the neurones into a united system. Their 
function is to bring each neurone into intimate relation 
with many other neurones. Through such connexions an 
excitation passing along one neurone can stimulate to 
action many other neurones passing to distant and diverse 
parts. Thus eonditjons affecting one part of the body 
may through a chain of connecting neurones call out 
raqpmms in-various pmis of the body. For example^ the 
lieitioaes controUing the action of a muside are by their 
MSiitying dendrites open to exritations from many direc- 
twaa A pin prick, an object emh heard, tasted, or 
smettsdi an impulse origiuafting in thaeerdbrpm, eaeh may 
aaapijs ^ f uiMhyiit i Thp nwyones 

difuetty- iHaelnd 'to 'ov ghii^ sarya, bjr means 

jjift- vvfaaMr imsMaiisyi * astdfa&ihid * hiV" ^ ttS' ^ 
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dendritic processes, as common paths for excitations arising 
in veiy various and distant parts. 

On the other hand, a sensory stimulus passing inward 
may discharge itself along many paths. The excitation 
caused by a pin prick ultimately reaches many destinations 
either by direct or by roundabout paths. We have a 
consciousness of pain, we utter sounds, we withdraw the 
limb affected, we may even in severe cases stamp our feet 
and contort our bodies, we hold our breath, the heart-beat 
is affected. The incoming stimulus travelling along the 
afferent fibres reaches the central system and spreads itself 
out, by means of the various connexions established by the 
branching processes, in many diverse paths. Of course, 
the wave does not travel indiscriminately over the whole 
system. It can only travel where connexions are established, 
and it travels most easily along those paths where the con- 
nexions are most close and intimate, and where there is, 
consequently, least resistance to conduction. It is natural 
to expect, then, that the stronger the stimulus the more 
widely will the wave spread over the various paths open to it. 
A stimulus of weak intensity wilbcauso a slight response, as 
when the eye blinks to a ray of simlight or the h^d turns 
to a slight noise. A bright intense flash of lightning and 
a loud clap of thunder may, however, cause violent starting 
and trembling of the whole body and even m some cases 
general convulsions. 

3. A stimulus tliat induces activity in a neiurone can 
cause excitations of two distinct kinds in the 
Excitatory living protoplasm of the nerve cell. Cdl 
iS^bltoy ^ consists of oombihed 

loip^tilsos. ascending and descending metabolism of the 
moleeules of the HYiflg substance. l%ete il 
a bfuMing vnp an^ & dolm of the moieculsb. 

Oidhmiily ths ti^ bfdanee each other, so th^,. in 
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cell as a wbole there is eqiiilibriiim. As much energy is 
being stored up as is given off. Stimuli acting on the 
cell can, however, influence this metabolic activity in two 
ways. They may cause an increase in the building up 
process, t.e. in the storing up of energy, or an increase 
in the breaking down process, t.c. in the giving out of 
energy. Whichever of the two processes any given stimulus 
influence we may expect its effect to be of an opposite 
character to that of the other. If the one results in the 
contraction of muscle or in gland secretion, the other will 
tend to produce inhibition of movement or secretion. 

That two kinds of nerve impulses, one of an excitatoiy 
character, the other inhibitory, can be generated is easily 
illustrated. Almost all cases of restraint of such instinctive 
movements as coughing, sneezing, starting at sudden 
sounds, and subduing emotional expression are instances 
in which inhibitory impulses wholly or partially over- 
come impulses to movement. Both kinds of nervous 
impulse are exemplified in muscular movement. Every 
movement is executed by the harmonious action of two sets 
of muscles, the flexors and the extensors. One set bends a 
limb on^ itself, the other straightens the limb out. When 
one set contracts, the other relaxes. So that in a complex 
movement a series of waves of impulses is proceedhig to 
tlm muscle group, causing at one moment certain muscles 
to (Contract and others to relax, and at another moment the 
fcnmer to relax and the lattor to contraci The waves 
to the musdes are thus coordinated series of 
One set produces con- 

We TfmA imagine, then, that areiy albSrent stimulus 
byitnuilMs many sets of neurones aeeairduig to the oon- 
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one. Since many such stimuli are passing inward from 
the sense organs every moment, it is easy to understand that 
the same set of neurones may be influenced by stimuli from 
two or more different quarters. Impulses, in that case, 
will interfere with each other. Those of the same charac- 
ter, by combining in their action, will produce an increased 
effect : those of opposite character will neutralise each other. 
The former case is exemplified when both the sight and 
the smell of an object lead to the action of grasping it; 
the latter is seen when we force ourselves to touch an tm- 
pleasant surface or to swallow a distasteful draught. 

4. Tlie nervous system, it has been seen, has the supreme 
function of correlating and coordinating the 
Ca^s. action of the many organs of the body. It 
is natural to expect, then, that the junctions 
between the various sets of neurones from the organs of 
the body are important places for the correlating and 
coordinating of nervous excitations. The junctions of sets 
of neurones are called centres. They usually consist of 
collections of cell bodies with their interlacing dendritic 
processes. Connexions with other sets of neurones are 
made by the latter, which mingle with the branching 
endings of the fibres of other neurones. 

The centres, however, are more than mere junctions. To 
boihrow an analogy from the telephone, they are receiving 
and transmitting stations for the control of the activities of 
definite bodily areas. Messages are received along the 
incoming neurones, and appropriate orders are transmitted 
along the outgoing neurones to the end organs. We must 
not, howeiw, regi^ the neurones as mere conductors of 
n^e currcorts, nor tUuk that an incoming current is 
merdiy deflected 'at a centre into an outgoing one. Aok 
oho neui^ eoteitations in there; 

hre in coanetton with ifc 
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At a centre, then, wbere many neurones are brouglit into 
conn^on, the incoming excitation will induce outgoing 
waTes in those neurones that radiate from the centre. 
Some of these wares may be inhibitoiy, others excitatoiy, 
according to the character of the initial wave, the natuie 
of tile connexion, and the state of the neurones. For 
example, when the hand is withdrawn from a pin prick 
there are sent out from the centre controlling the action 
both inhibitory and excitatory impulses that cause some 
muBoles to contract and others to relax. Usually the 
resulting morement is an action appropriate to the circum- 
stances that initiated the incoming stimulus, as in the case 
of coughing or sneezing when the nose or throat is irritated, 
or when, in willing the hand to write, appropriate move- 
ments of grasping the pen and making definite marks on 
the paper result. The outgoing waves to the muscles are 
definitely coordinated in a perfectly orderly manner so as 
to produce the movement required. 

. ^us, a nerve centre contains the organisation for 
adaptive action. It not only controls the activity of certain 
parts of the body, but controls it so as to produce definite 
actions appropriate to the circumstances that initiate the 
incoming stimuli. 


6. The activity of the body, thmi, is controlled from the 
nerve centres. The corrdation of the activity 
Tbs Dfffsreat of the organs, however, prmntsveiy different 
degrees of comi^iity. On the cme hand, such 
SsaMa simpto actions as blinking the eye ^ 

to a fladk <rf light exhit^t a n^iktiviSy low 
kgiee of (MMrnlatioa. On the othmr, an artistic perform- 


enes oh the vioUn^ where the movements yhiy hr- 
tionieiii to moauiit and vet tlaf iriidtoi ee^ a 
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find in the nervous system differeilt orders of centres for 
controlling actions of different degrees of complexity. 

The simplest form of nerve centre is seen in those centres 
that control such simple instinctive actions 
^ s^^®®2ing, coughing, blinking, and with- 
* drawing the hand or foot from a noxious 
object. Such actions are termed reflex, be- 
cause the incoming stimulus, at first sight, appears to be 
deflected, or reflected, at the centre into an outgoing im- 
pulse. The action, however, is not so simple as mere 
reflexion. The centre contains some form of organising 
machinery. The afferent neurones are in such relation to 
the efferent neurones that incoming stimuli induce a coordi- 
nated series of excitatoiy and inhibitory impulses that 
result in an action of a definite kind. 

Such actions as these are usually very localised in tteir 
character, and are not the response of the organism acting 
as a whole. Blinking, sneezing, and coughing are certainly 
not general responses of the whole body. In each case the 
action is confined to a very limited group of muscles which 
responds to a stimulus of a strictly local and definite 
character. It is not, then, remarkable that actions of this 
kind take place, to a large extent, independently of the 
intelligence and the will, since the function of the mind is 
rather to deal with the welfare of the organism as a whole 
than with the separate and independent needs of one part. 
No doubt, as a rule, the mind is aware of what is going on. 
In sneezing, for example, we are only too painfully conscious 
of the irritation of the membrane of the nasal passage and 
of the violet exertions of the respiratory madimmy to 
effect a cuife* Xet m do not will the sneeze*, we may 
iwtlim^.]|)eeaij$]nere^ Theoenim 

mx action/ then, are 

indspea^t of and wilL' 
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Butr thej aro not wholly independent. Though we f re< 
quoitly entiielj to check sneezing lutd coughing, yet 
many of the local reflex actions are lessened in intensity 
and modMed in character by the supeorrising action of the 
inkier centres of roluntaiy i^on. Much of good manners 
consistB in the strict voluntary control of emotioiul expres- 
sions of a r^x diaracter. Society demands that the 
young be trained to preserve a calm exterior whatever be 
theagitation within. In such cases the centres of voluntary 
control seek to inhibit the excitatory impulses flowing from 
tiie simpler and more local centres controlling limited areas 
of the body. 

These centres reflex action are examples of the simplest 
form of nerve centre, ^ose that govern 
Oaatiw for more complicated actions, such as walking, 
talking, and fencing, are much more complex. 
Aflttoa. Such movements, though largely automatic in 

character, are not confined to one local group 
of muscles, but involve the concerted action of many groups 
in various parts of the body. The organism, in such actions, 
acts as a whole. In fencing, for example, not only are the 
.musries of the fingers, wrists and arm employed in con- 
’tolling the movements of the foil, but the muscles of the 
eyes, head, neck, body, and 1^ are brought into action in 
watdung one’s (qtponent and in continually altering tiie 
poise of the body. Thusthereisrequirednotonlyacoordi- 
sation of impidses issuing to the muieles wHhk a single 
maseie groupr hut* to poduoe hoRneuieus and ooneerted 
aetioB in maay groups of muscles acting shanHaneously 
,aisia«dn%,' a eootdiaaitioa of a nunfli wsdiHr order. 
llaMoesr.'.tiia OBnelation iaseerina isl& outeeina 
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does the fencer watch his opponent^ but his movements 
are guided by the pressure of the foil, and his poise 
is detehnined partly by sight, partly by his sensations of 
movement, a^d partly by the pressure of his feet on the 
ground. The sense organs as a whole, in such an action, 
must be united in correlated action, and, further, must 
be correlated with the coordinated movements of the body 
as a whole. The nerve centres controlling actions of this 
kind must, then, have nervous representations from all ihe 
sense organs and all the muscles involved. They must be 
centres in which the sense organs as a whole are brought 
into intimate relation with the muscular system as a whole, 
in such a way as to produce harmonious action of the 
organism as a whole. 

The highest form of nerve centre is seen in the cerebrum, 
the centre involved in intelligent action. Its 
work is of a most complex character. The 
CondiMt. activity of its nervous tissue is, in some un* 
known way, related to mental activity. The 
perception of things, the conception of abstract qualities 
and relations, the performance of voluntary movements, the 
emotions — all liave some counterpart in physical activity 
in the nervous tissue of the cerebrum. The nature 
of tlie connexion that exists between mental states and 
nerve states is beyond our knowledge, but 'the &ct is 
familiar. 

The function of intelligence in life is to secure unity of 
purpose and of action. In a previous chapter it has been 
seen that the essential charaicteristio of the human mind 
is its powm* of concdvix^ the lasting and permanent 
wd£m of the organism and of adapting the condm^t of 
the as a vrhoie to that ideal in the varying 

cmmMM of life. In simIl oonduet past experienoe is sin 
enfett^ feeior m sesunoer tnuty of purpose and of 
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Litelligent adaptation of means to an end necessitates 
memoiy and the power to guide present conduct in the 
%ht of memorised experimtce. Such conduct is well 
exemplified in the mental aspect of such an act of skill as 
femang. fencing a man has his attention occupied not 
imfy with incoming impressions but also with past ex- 
periences. Hisy attention is fixed on his opponent. He 
watches his ejes and movements. He feels the pressure 
of his foil. These impressions of sight, movement, and 
pressure are, however, bnt signs which he has to interpret. 
They axe only the raw material out of which he will, by 
his past experience, construct an idea of his opponent’s 
strength and weakness and of his plan of attack and line 
of d^ence. His intelligence, moreover, goes beyond the 
^usmit into the future. With the knowledge he has 
gained of his opponent, together with the knowledge of his 
own skill, he plans for himself a system of at^k and 
defence suited to the circumstances. Conceiving the future 
in this way, he lays traps for his opponent. He watches 
for qmiings and chances that are already foreseen, and is 
thus ready -to seize on them and turn them to his 
tidvanhtge whmi the first sign of them is presented to his 
perc^tion. 

Intelligence thus builds op a complex mental structure. . 
It endeavmm, out of the impressions from the many 
sense organs and with the memory of past aqperiences, to 
oonstruct an idea ot what is and what migl^ be,.and to 
form plnnii ni action by which the tSormen may develop 
IMb the IttM£^^BQee thus fonns eeitelatioas and 

twewiHitationso^ vBrioiuilfciBds of activitiea on ajdaae much 
iddsv mme wstansiva than is saatt in ■awnla 
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conduct. Intelligence correlates the past with the present 
and anticipates action in the future. In this way the con- 
duct of the organism is unified over considerable periods of 
time. 

The unifying action of the cerebrum is still further 
brought home to us when we consider the nature of mental 
life. The mind is essentially a unity; It is the same mind 
that perceives the yellow roundness of an orange^ wills to 
seize it, guides the movements in grasping and feeling, and 
experiences the pleasure of tasting the sweet juice. This 
oneness of mental life is further exemplified when we 
distinguish the elements that may exist in any experience. 
Various kinds of sensations — of sight, of touch, of taste, 
of movement — ^with their accompanying pleasurable or 
painful tone, may all be brought together in one experience 
of an object, and in the recollection of that experience 
any one element reproduced may be the means of recalling 
the rest. Furthermore, all movements are under the con- 
trol of the will, and intelligence may guide them to their 
end by means of impressions received from any of the 
sense organs, or by the sense of movement. 

It is clear, then, that in the cerebrum, the centre of 
intelligent action, every bodily function that has a mental 
correlative will be represented. Nerve paths from the 
sense organs will terminate in this centre, and from it will 
originate paths that end in the executive organs whose 
actions can be controlled by the will or affected by conscious 
states. Though so many sets of neurones terminate, or 
find thmr origin, in the cerebrum, yet they are bound 
together into ow central organ, for, as we have insisted, 
the cerehrum^s main function is to secure unity of action. 
The of any of ^ emm can be correlated with 

the tibe nnMes, and any <m group of 

mosdes can fnnciien at sriU in coordination with any oitor : 
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group.. 1%e cereluniin, tberotoro, is tiie •iq>rome bead 
for oontrollmg the ergaiiism tbrouj^ut Ufo. It 

- Qondatesaud ooerdinates in accordance with an intelligent 
purpose tile actkin of senses and muscles, and through the 
pQfwer of wBousef and reason secures unity condu^ orer 
Jong periods of time. 

r Itis seen, then, that the central nerrous i^stem consists 
a large number of nerre centres which, however, are 
bound togrther by connecting st^ds into one organ. 
Smne of tiie centres mb simple, controlling the functions 
of limited bodily areas. Others are complex, goTeming 

- the concerted action of parts widely distant. All act 
under tiie suprmne eentie, the cerebrum, which 'unifies the 
ccmduet of the whole organism with respect to a welfore 


6. Before considering the definite function of the various 
nerve centres it will be convenient to have some general 
notion of the build of the central system. 
l%e brain is contiuned witiiin tto skull, and the spinal 
cord within t^ vertebral column. In the 
embryo, that mass of cells which is to 
develop into the nervous system shows 
itself as a hollow tube, the fore end of 
which undergoes coQsidmrable development 
to form the btiun. 


tbsOmlnl 

Mmm 

tj r si i si . 


At an euity stage ,t^ pmrtion enhucgBS into a bladdm*- 
Uln formation ii!il|ati|L 4 ^dea into time 'parts, fore, mid, 
ud Idad tnuins. the anterior pcntioa of the fore 

hrafo grows tiie oHacfoty nerves and the q^. aad auditoiy 
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To effect such a purpose these centres must not onfy 
contain nerrous elements from these three important sense 
organs, but also representations from eferj part of the body 
with which these sense organs hare to work in correlation. 
Hence it comes about that the brain contains nervous 



rqftresentatious of all parts of th^ body and governs tlie 
odndnet of tite mgsaiism as a whole. The brain, indeed, 
rspiesoits the dgaiiism as a sing^ individual. 

Of the fhess' segtomts of the brain tiw fore and hind 
t4iifo |hfe’ ffnatest der'^opount. Two huge lobes, the 
/ijis»ii d i tfto s4 . itHifW ilwm the. iddes of the ton 





direotioxis, forward^ backward, downward, and upward, 
that finally they entirdy OTcrlap the mid brain and even 
jaxxject oyer the hind brain. 

In the hind brain the floor of the hinder portion thickens 
to form the bulb, while its roof remains entirely imde- 
yeloped and is seen as a lozenge-shaped opening. The 
roof and sides of its fore portion expand, and form the 
cerebellum or little brain which oyerhangs the hinder 
portion. The floor of this fore portion thickens to form 
the pone or bridge, so called because it consists largely 
of strands of fibres joining the right and left lobes of the 
cerebellum. The fibres of the bulb pass through the pons 
intorlacing with its transyerse fibres, and, enlarged by fibres 
from the pons, they proceed forward into the floor of the 
mid brain, forming two distinct bands — ^the crura eerebi% 
or legs of the cerebrum — ^in the floor of the mid brain. 
Thcee etrands diverge, and each enters the cavity of the 
cerebral hemisphere of its own side, and, with its fibres 
radiating fim-l^, passes into the substance of the cerebral 
walls. 

The roof of the mid brain grows into four globe-like 
bodies, the corpora quadrigemina or the four twin bodies, 
while the walls of the fore portion develop into two large 
masses, the opUc thaUmh which project into the cavity of 
Ihe fore brain. 

We have continually insisted on the tact that the 
ceiitial qrstem is a collection of nerve centres. These 
benbuBi eennst of a eoflection of cell bodies in a network of 
fibrils fiem the dendritic processes and nerve 



T9B NBBVOnS SYSTEM. 


129 


and downwards and across, bind the oentres together and 
form the means whereby centre can act with centre, and 
the whole function in harmonious action. 

7. The centres in the spinal cord are the simplest in 
structure, and it would be well to under- 
Stmctnre of stand cleai'ly the arrangement of the afferent 
and efferent neurones in these centres before 
considering the arrangement in the more 
complex centres of the brain. 

The spinal cord is cylindrical in shape, with a small 
neural canal running through its whole length, a continua- 
tion of the larger vesicles of the brain. It is brought into 
relation with the bodily organs which its centres control by 
thirty-one pairs of spinal nerves. Each spinal nerve joins 
the cord by two roots : one, the dorsal or po8teri(Er, con- 
sists of afferent sensoiy fibres ; the other, the ventral or 
anterior, of efferent or motor fibres. The two roots remain 
separate for a short distance, during which the sensory root 
passes through a ganglion of nerve cells. Beyond this the 
roots imite into one nerve, which distributes itself over 
that part of the body whose activity it governs. 

The arrangement of the grey and white matter in the 
cord is fairly regular throughout its own length. The 
grey matter is situated in^the centre of the column and is 
in the form in cross section of a double crescent joined by 
a narrow isthmus which encloses the neural canal. Outside 
this are bands of white fibres passing lengthwise up and 
down, while one thin strand of fibres, called the white 
efrnmUmre^ anterior to the neural canal, joins one side 
with the otb^. 

At the junctions of nerves and cord the cells in the grey 
nmeencua. In the intervals betvpssn the 
ivmMmM the ceQe im mmm and uuitter k 

lamsly composed of the inleribeiaiE network cd 

paT/nn. 9 
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dendritM and fibre endings. The grej matter of tiie cord 
ina7,then,be oonoeiTed as a number of paired ganglia, eadi 
reoeiTii^ an afferent and giving off an efferent nerve root, 
pair of ganglia is joined by an isthmus, of grey 



I 
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fibrillar -network, while the pairs are joined longitudinally 
the gr^ column and the white bands of fibres lying on 
the outside of the cord. 

Each ganglion is a nerve centre, and its function is to 
bring various sets of neurones into definite connexion, so 
that stimtili reaching the centre either from the periphery 
pt the bo^ or from some other part d the central system 
can induce definite^ coordinated outgoing impulses. The 
crmnexums it makes ar^ therefor^ d two distinet kinds. 
S%ntk afferent neunmes connected wffh amne sesiscny urea 
d the body are broui^ dirBie% and liBmediaf% mto 
relation wUA efferent neurones ptioceediDg"to muscles or 
dim bodily organs. Second, ^ effamnt" neoKKnes are 

DfOl^at iBuO C0ttBg|a^ WXUI SpIW WlOXOk W 

ff^.4oiim#/l9»'''4iBascn^ 'are 
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muscles, the action of which the ‘centre goyerus. The 
dendrites of these cells ramify largely in the grey matter, 
and, as will be seen, are 


brought into connexion with 
the terminal fibrils of the 
nerve fibres coming to the 



centre. 

The fibres of the sensory 
root follow a different course. 
Their cell bodies make up the 
ganglion of the sensory root. 
Each of these cell bodies 
gives rise to a fibre that soon 
divides into two portions. 
One passes to the sensoiy 
region in the peiipheiy of 
the body ; the other enters the 
cord and divides at once into 
an ascending and a descend- 
ing part. Each of these gives 
off lateral branches which 
terminate in the grey matter 
in branched endings. The 
main stems, after travelling 
some distance, finally end in 
a similar way in the grey 



Fig. ^.—Diagram showing Arranox- 

MINT OP NSORONKS IN SPINAL 

Cbntrx. 


St Senst^ Neurone ; S,t Conduction 
Path to Higher Centres; AT, Motor 
Neurone ; M,t Conduction Pxth from 
Higher Centres. 


matt«r. 


Bj means of these several branchings the sensorj fibres 
are brought directlj into relation with manj sets of motor 
neoronee-*-(l) wiUr tiiose of the same s^^ment and on the 
saitt«t;side, (fi) with %os 9 .of Uie same sq^moat, but on . the 
oppoaitiB^ side. (8) idft those of segments mtoated aboive< 

^hhfii enter the oord fixnn n . 
seniMiar eaeaeanthue du«^ iodine disehOrgee toniiiii^' 
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ocrntroUed from the same segment or from s^ments higher 
up or lower down. The spinal centres, .then, do not act in 
isolation. Many can be thrown into action byr the same 
sensory stimulus ; the result is movement in several bodily 
areas. It is clear that though the afferent and efferent 
fibres of each segment are correlated, yet, by the distribution 
of the sensory fibres, the cord can act as a whole. It is 
not a mere collection of independent centres, but a united 
system of centres. 

8. Each centre, besides bringing its efferent neurones 
into connexion with its own afferent nour> 
Hsrva Ttadu ones, brings them into connexion with fibres 
coming from the higher centres in the brain. 
Bimln Cs&tres: Bands of fibres descend from the cercbiiun, 
the mid brain, and the cerebellum, and give 
off to each ganglion fibres whose branched endings make 
connexion with the dendritic processes of the motor 
neurones that leave the cord. 

The most distinct descending path is from the cerebrum. 

Two large bands of fibres pass from the two 
^3^ ”^ cerebral hemispheres, through the crura 
cerebri and the pons to the base of the bulb. 
Here the majority of the fibres cross from side to side. 
The crossed fibres then descend in two distinct paths, the 
pyramidal iraet$p down the whole length of the cord, giving 
off fibres to the efferent motor neurones in each segment of 
the cord. The uncrossed fibres also pass ddwnwiu*d and 
mm in various parts of the cord, fonaing the transvei^ 
white oomi^dssure i»wri Hcoice the motor 

mese of the right hemhqphm cemtrot ilie muscles of the 
Inside ^iheho^t the liemiephere the 

.BeaUes Ibis dteet path 


{a) Motor 
Thtdoi. 
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in the cerebellum and mid brain» so that all the main brain 
centres, which govern the conduct of the organism as a 
whole, make connexions with the spinal centres, and 
stimuli from these higher centres can thus induce co- 
ordinated discharges from the spinal centres to the 
muscles and other organs controlled directly from the 
cord. 

It has been seen how sensory fibres entering the cord 
distribute themselves upward and downward 
TtackB**^^ and so make connexion with several spinal 
centres. It nojv remains to be seen how 
sensory stimuli entering the cord by these fibres reach the 
higher centres in the bi*ain. Ascending paths to the 
brain consist of chains of neurones foiming many links 
before they finally terminate in the sensory areas of the 
cerebrum. This cliatn structure seems to be specially 
suited to securing the divergent distribution of sensory 
stimuli in many directions. Each junction in the series 
presents an opportunity for the ascending stimulus to 
induce excitations in neurones converging on, or rather 
divergmg from, the junction. In the bulb and mid brain 
in particular are nuclei of cell bodies whose special function 
seems to be that of distribution. On the one hand, these 
cell bodies are in connexion with the endings of the sensory 
fibi*es entering the cord ; on the other, with fibres that pass 
to the cerebellum and the centres of the mid brain, from 
which further continuations proceed to the cerabrum. 
Besides tliis interrupted afferent path there are two bands 
of fibi’es that bring the sensory fibres of the cord into 
direct connexon with the cerebellum. 

Ihus, on the sensory side afferent impulses enterii^ the 
cord may «et into aOtion (1) the sin^ple centres of the cori^ 
(i) the in the bulb, mid brain, cerebdlmi^. 

and aiid thtt because of the int^*rupted 
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of ft c h a in of noutonea fonoingmany links and thus giving 
many opportunities fw divergmt distribution. 

9. -Tito bulb and pons, besides being the highway through 

whidi ascending and descending fibres pass 
tut between the cord and the centres above the 
Vsrvss. besides possessing nuclei of nerve 

cells which act as centres for the distribution 
of afferent stimuli to tiie different higher centres, contain a 
number of centaes from which originate the majority of 
the cranial nerves. 

These in their general plan follow the structure already 
described with respect to the spinal centres. They bring 
afferent and efferent neurones from the Ix^y organs 
directly into connexion with each other and with fibres 
pasnng along the main sensory and motor tracts already 
.mentioned, and thus connect ttem with the higher centres 
above. 

10. The cerebellum, the mid brain, and the cerebrum are 


The CsBtm 
of fko Brain. 


the most important centres of a higher order 
by which ooradations and coordinations of a 
more complex kind are carried out. 


^Ihe cerebellum, as has been seen, is the enlargement of 


the roof and sides of the fore part of the 
2? hind brain, and omsists of throe lobes — a 

central and two lateral. The arrangement of 
white and grey mattw in this centre differs 
iiWk that id all other parts d the nervous system except 
the omhrnm. The grey matter, connstiag d cell bodies 
ee4 fibrilst^is situated <m the outside, 

Md is. celled' tite cortex. Fibres in ttoeemeseijs pass frpm 
to tte ceidns^ Finite ss bias 

baMt 'alMuiv dnsAriliAdjaffittni^ fflhaiwo .nasa fMiiis tta cotd 
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fibres pass from the cerebellum to nuclei in the pons, by 
which they make connexions with the motor tracts passing 
from the cerebrum to the cord. Lastly, fibres pass forward 
to the centres in the mid brain and to the cerebrum. The 
cerebellum is, therefore, a kind of shunt from the maia 
sensory and motor tracts which connect the cerebrum and 
the cord, and its function is that of acting as a kind of 
automatic r^^ulator of complex actions of the body as a 
whole. 

In actions such as walking, dancing, and lifting weights, 
which inrolye movements of the body as a 
Fu^Uon whole, the balance of the body is continually 
Cerebellmn. being disturbed and many muscles of the 
trunk and limbs are as continually being 
exercised to maintain a correct attitude. The nmntenance 
of equilibrium, even for a moment, is a very complex 
muscular act, while in a prolonged movement it is only by 
the harmonious concert^ action of the whole muscular 
framework that the balance is continuously maintained 
through constantly changing attitudes. Usually the 
balance of the body is kept by entirely automatic impulses 
to the muscles. Only under special difficulties, as in 
walking on a tight rope, is the automatic control assisted 
by voluntary effort The automatic nature of the main- 
tenance of equilibrium is well exemplified when a man 
suddenly loses his balance. If a man suddenly stumbles 
forward, his arms are shot out and his head and body are 
jerked back wi& a suddenness that is little consonant inik 
intelligent action. The attempt to recover the balance 
is thus on the same levd of automatism as is stsurting 
back from a blow or jinking the eyes to a flash of ' 

the. irtaintenance of equilibrium is automata^, 
senimy im that are primarily instrumental 
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stimulsting the nrasdeB to action are largely those that 
do not figure in full conscions life. As a matter of foot 
they are those that, as a rule, are in the background of 
ctmsciousness and only come into the foreground of mmital 
life when qtedally attended to. The best known of the 
iminessions that stimulate the muscular frame to preserve 
its balance are impressions of sight from surrounding 
objects, especially from the floor and ground and from 
vertical walls, impressions of the movements of the body 
and limbs and of the pi;e88ure of the body, and impressions 
ci the contact of the soles of the feet with the ground. 
* Besides these there are others less known. -In eiu;h iu- 
tmnal ear are tiiree structures, called the semi-circular 
canals, placed at right angles to each other and filled with 
liquid. Any chtu^ of position of the body, to right or 
left, forward or backward, causes some movement of 
the liquid in one or other of these canals, and the canals 
boi^ wdl supplied with sensory nerves, impressions that 
are largtiy u^ in the automatic maintenance of balance 
are oonv^ed to the brain. 

The continuous and automatic maintenance of equiii- 
.Inium of tiie body in its constantly changing, attitudes is, 
it is generally thought, the work of the cere1)ellum. The 
eonaexHm of this centre with the principal sensory and 
motor tiacts from and to the cord is tbits explained. It 
ha* . to receive impressions from the feet, ftmn all the. 
iniiseiM» ftmn the eyes, and from the ears, and to send 
nBfulaMtoihemuselwof thewfaoleftama It must thus 
itattd is allBoet as central and dominant a poutimi with 
respect to the body as the eerebnim itself. On the other 
hmsd^ tiBee equiMirhim has to be maintained m voluntary 
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volimtaiy control of the cerebrum over 4^he muscles of the 
body must be in harmony with the automatic preservation 
of equilibrium by the cerebellum. 

The centres in the mid brain act as intermediaiy stations 
for both sensory and motor paths. They 

centres below 

of the ConiroB them, and pass fibres foifvmrd to the cerebral 
Bn^ hemispheres. Their function is an important 

one in the control of conduct, involving 
activities of seveml sense organs and many groups of 
muscles. 

In a voluntary action much of the coordination and 
correlation of the elements out of which the action is 
constructed is of an automatic character. Whatever part 
of the control of the action is performed by intelligence 
has undoubtedly its seat in the centres of the cerebral 
hemispheres. But these centres function over those'in the 
mid brain and the spinal cord. Tliey do not act directly 
on the muscles. It is only through the lower centres that 
those in the cerebral hemispheres can act on the organs of 
movement. It is natural, therefore, to expect the centres 
in the cerebral hemispheres to make use of whatever 
organisation for movement exists in the lower centres. 
Hence, some part of automatic coordination and correlation, 
especially that which is simple and confined to activities of 
a limited bodily area, is the work of the spinal centres. 
Some, of a wider and more complex character, is carried 
out by the centres in tlie mid brain. Probably, also, 
some part of the automatic element is due to the activity 
of the centres in the ceiebrum. Tims, in any piece of 
intelligent conduct, control is not centred solely in one 
part of the central nervous system, but is distributed 
throughout the litres in an ascending ordm^ of com* 
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The cerebral hemkpberes, with the enlargemente in the 
flpor of the fore-brain, are the final terminal 
stations of the sensory and motor paths of 
Certtan. conduction. The grey matter, cidled the 
cortex, and consisting of cell bodies and a 
network of infinitely interlacing and branching fibrils, lies 
<m the outside. T^ white matter is in the interior and 
consists of bands of nerve fibres that come from and pass 
to the lower centres. Besides these bands of fibres there 
are numerous connecting or commissural strands that bring 
the various parts of the cortex into intimate relation with 
each other. So numerous and intricate are these con- 
necting bands that it is evident that their function is so 
to bring all parts of the cerebral cortex into relation that 
the cerebrum can act as a whole and not merely as a 
number of more or less indq)endent centres. 

Through the cerebrum the behaviour of the organism is 
controlled in an intelligent and roluntary manner. Hence, 
every sensory and motor activity that is concerned in 
Toluntaiy conduct must be represented in the cortex of the 
hemisphmes. This r^resentation of bodily activities is 
very markedly shown in the division ot tlte cortex into 
areas correqmnding to the different bodily activities. The 
main divition is into a sensmy and a motor area; the 
tmm bong chie^ instrumental in the life of sensation, 
thelstterb the control of movement. Each of these areas 
\$ MSm divided: the sensory into areas of vision, touch, 
sound, and the otimr sen^ activities, &e motor 
into areas oorresponding to the dilbnent movements of the 
body. 
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organs as activities that are represented. Each area is, in 
the full sense of the term, a centre for dorrelating and o6« 
ordinating activities into a definite action. The centre of 
vision, for example, not only contains representations from 
tile organ of sight, but from all the other organs, sensoiy 



6.— DuaRAM OF TKl LlFT HtUISPHKRR OF THE BbAIK ShOWIKO MoTOB 
AKD SiirsoRY Centres. 

Cb as Cerebellum ; B » Bulb. 

and motor, with which it has to work in correlation. 
Though mainly containing nervous elements concerned 
with vision, fibres radiate from it to the other sensoiy 
areas and to the motor areas, so that visual activity can 
be brought into correlation with other forms of sensory 
and mo^r activity. 

The motor areas still further exemplify the fact that the 
centres represent activities and not organs. Each area 
d(m not so much represent a muscle group as the move- 
ments. the group can make. Hence the many skilled 
movements of the arm have much larger representation in 
tiie ceieh^ cortex than the less num^us movemenbi of 
the Ii|» the former musdes is consider*' 

s% kiss tbm tiiftb of tim latter. E^> too, each ares} 
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for the control of any muBcte-group i$ dirisible into smaller 
araaa corresponding with the different moTemente of that 
gronp-— flexion, extension, or whatever other movementB are 
made. 

Each area is, then, a true centre for the correlating and 
..coordinating of dements of activity into a whole. Although 
eadi' cortical area contains chiefly the representations of 
some one dement of sensoiy or motor activity, yet it 
contains also representations of all others with which it 
can act in correlation, Fibres radiate from it to all the 
otiier sensory and motor centres. The various centres are 
tints brought into united action by means of tjie imniftnaft 
number of fibres that pass from centre to centre. The 
cerebrum, therefore, although a collection, of centres, can 
act as a whole and this unity is reflected in the unity of 
mental life and of voluntaiy action. 

11. Briefly revising the main outline of this complex 
structure, the following points stand out as 
**'™*^- important. 

The cerebro-spinat qrstem consists of a vast number of 
neurones placed side by side or in ascending series and so 
organised as to form a number of centres where nfferent 
stimuli can induce discharges in efferent neurones. 

The centies in the spinal cord are simple centres that 
briiq; tire affardrt and effermit neurones from the bodily 
Ofgsas directly into relation, but with the afterent neurones 
sodi^brflnrted that the qrinal centres crui, to a large extent, 
adih CDooRt wUh eadi d^er. 

The centias k tiie Imdn ate mote complex. By means 

didirBbiilioB oenties md bands of nerve fibres they are 
hnn(^ iniBreotiy, tlufeiigh the medhim of the sub-oenties 
itt tim eodfl. into omiam^ with sdl the ewms of the 
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stands the supreme centre, the cerebrum, containing 
i^presentations of all the sensory and motor bodily 
activities, acting on the regions of sense and movement 
not directly, but only through the complex centres in the 
mid brain and the simple centres in the spinal cord. 

There is thus a series of centres of ascending complexity 
beginning with the spinal centres and ending with the 
cerebrum, each higher one acting through those below. 
By this means correlations of incoming stimuli with out- 
going impulses of various degrees of complexity can be 
establish^ and coordination of a simple or high order 
becomes possible. 



CHAPTER V. 


THB BDUOATION OF THE NEBVOUS srSTBM. 


1. Like emrj other organ in the body the neiVous system 
is imperfect at birth. Its size and weight 
are but a fraction of what ibey will be- 
Bim odls ; come, and its functioning power is largely 
hi**"' undeveloped. Though the nervous system 
inmeases n^idly both in size and in w^ht, this increase 
is not due to &e addition of any new nerve elements, for 
after birfh no new cdls are form^. The increase is solely 
the result of the develcpnent of the nerve cells present 
when the child is bom. 

Many of these cells, at birth, are in quite a rudiuLmtary 
states They are small in size, mere granules in and 
possess neitimr dendrites nor fibres, and hence are incapable 
of porfimning any nervous function. Stub cells are only 
the s^ out of which, under proper ooodi^kms, will be 
deiilt^ to the fnlhby tiie groi^ of nerve fibres and 
des^lt^ puoeesses, o^ o^ble of petfon^ their fune- 
lioBS> Tbi6 increase in nse and then, though 

fas ^jas^^ thf^i e^ilavjps®se^jit of • tiQ^fis in a 

i^,Blss|(fUiB: the ieeutt oC'tim deeelt$j|nWt e^ narva pro- 
a of 'ip linaeihoBja} 
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Though increase in size and weight is some indication of 
deyeloping power, it does not give the exact 
to^oUonal measure of it. For example, the brain attains 
its greatest weight at the early age of fifteen, 
yet it is not until long after that, year that it acquires 
its full functioning power. Development in functioning' 
power, indeed, continues rapidly up to the age of twenty- 
fire, and less noticeably up to the age of forty; after that 
age it is doubtful whetW any further advance takes place. 
It is the growth of processes and the making of neurone 
connexions that bring an advance in the control over the 
activities of the organism. Where processes do not exist 
or are rudimentary in character, control is impossible. 
Where connexions are loose and embiypnic, activities will 
be awkwardly and clumsily carried on. Only where the 
connexions have become definite, fixed, and intimate will 
activities proceed easily, quickly, and without hesitation. 

2. Necessarily, many of the centres at birth are almost 
perfectly organised, or even vegetative life 
in such a complex organism as the human 
child would be impossible. The child can 
breathe, suck, digest his food, and perform 
similar actions essential to his organic welfare. Such 
actions, however, involve more or less complex correlations 
and coordinations at the centres that control them. In- 
coming stimuli must e voke definite and 
Hmaitoiy orderly series of outgoing impulses in order 
OrS^Smtloii. ^ pr^uce appropriate activity in muscle 
or gland. Certain neurone connexions of a 
<Miutdy oiganiiieci character must, then, be inherited by 
the child, and must be in full going or^ at bnth. 

and fixed conduction paths for 
aeniory areas a^d muscles edit s^ 
b^ iHUmiliy the brgankm can req^nd by i 
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men^aiuSA to certain, particular otetnal and internal 
eonditioiia. I 

On tlm other hand, many ciaitiee are, at birtit, in a 
state of mdim^tarj organisation, and only 
gradually attain during Ibe years of growth 
ISiiByiHiiii the full measure of jfiieir iunctioiial power. 

The various centres, however, do not all be- 
gin to develop their organisation immediately after birth. 
Some begin to acquire the power of controlling activities 
early in life; others lie dormant for years. Nor is the rate 
of develi^ment eqod in all cases. Some omitres only 
attain th^ full power slowly and gradually through easy 
stages; others develop rapi^y a large measine of their 
d^acity and in a short time clumge markedly the character 
of the' child’s conduct. 

Each centre, then, has its own appointed time for its 
devdopment to begin. When this time arrives the cells 
of the centra begin to grow in size, to push out processes 
and to make connmdons with other nfsorones. For some 
time development progresses rapidly, the line of growth 
being determined by hereditary tradencies and by the 
aaturo td^the child’s oocupa^ns and pursuits. The period 
af growth is md, however, mdefinitely prolonged. In some 
Bases it may extend over many yeors, in otitmrs only over a 
tm months. Sooner, or later, ^wever, there comes a time 
sh«n the power of spontaneous growth gradually deglmes 
ind finally It^es away. 

Tha davelojpi^ of functional power in the Various 
ceastras has He comrtefpaii in tlm mental life 
^ of eh^ Vtm mai^»od 

thkis ht'Mik 'Ihft ht ano* 
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at another to pr^tical, and later to igt^Qesstiial-aol^^ 
Theee signs oiE advancing mental life^^are the 
expression of the grov^g physical life of the centres for 
these activities. As each centre in turn awakens to 
growing life, and its cells begin to grow in size and to 
piisH out processes to* make connexions, new limm of 
sensoiy, practical, and intelleotual impulse show tiiem- 
Helves. For example, the appearance of the impulse of 
curiosity, which is so spontaneous and intense, and governs 
for so many years the life of the chfld, is but an indication 
that the centres of sight, hearing, taste, .and touch are 
hlled with growing life. Similarly, when the child is 
impelled to handle objects, to tear things to pieces, to 
endeavour to talk or to walk, the centres for these activi- 
ties are in active physical development. 

Since each centre has its own appointed time for 
beginning its development it will be useless 
to attempt the education of any centre until 
^ the first signs of awakening life show them- 
selves. An over-anxious mother may begin 
too early to teach her offspring to walk and to talk. When 
the child begins to show that he wants to learn to talk and 
to walk is the time to take measures to educate the centres 
of these activities to an effective and valuable control. No 
earlier efforts will be of any avail. Much time may be 
wasted and much harm done by premature attempts to 
induce children to leam to do things before their nervous 
organisation is ready. Only too frequently in scAiool are, 
children forced to tiy to exercise their fingers in delicate 
and intricate movmnents which the immature state of the 
centres tw these actions wifi mily permit them to 
in fi^ awkward tmd clii^^ * ^ 

jrwiA 0 iii% ha hegm ^190, ha 



iuii 'it$ fptng and faHuur, but triater (hmdm at hat, 
vim the power, if not dead, k at a low dbb. To dela/ 
tnkbnB^ bejond tho period of grow lb ia lital to tbe 
•oquinment of "mi IVaining will bave ita greatest effect 
in prodiHsiiig an wganisatuni fw the skilfal and effective 
oontnd of valnaUe practical actiTitiee when the centres are 
demh^ing r^^j and the cdls are spontaneouslj pushing 
out processes and malting connexions with the fibrils of 
other cells. 

During this time, too, there will appear the impulsive 
longing to engage in those activities the centres for which 
are in their period of rapid growth, and sudh instinctive 
deore riionld be seized and turned to good account. 
Education shv^ follow, the line of least resistance, and 
make use <ff the neitural forces urging the child to active 
life. Yague longing should bjr experience and guidance 
become particulariaed into concrete interests. The general 
impulse to do something should develop into clear and 
dafifiite purpoees vatue. Should this period of spon- 
taneous growth and activitj pass without the cmitres being 
moulded bj enrcise to an organisatiim of value, then the 
-power of spontaneous growtii and impulsive desire will 
wane and Future efforts will then meet with no 
WWW** internal force to make leaming a pleasure and to 
aU the acquirement of skiB,aadno permanent interests or 
-feted hotits wiU have been formed. In the life a youtii, 
for eaanq^ fho poiod fr«»n twelve to tweafy-five jeare of 
.age is « fenw trim the centree for the ooatrid of snch larger 
hiodify moyements at me emplojed.in moning, walking, 
aad wwkHlwB aim davtik>^Bg. Thfe growing hfe is 
i> the iaiggefos eugi^. Iniporfo and games 
"ttah dsisfeiitla tttii' pariMl' oX {Sfe EbolbiS, or^tei^ 
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no opportunities for playing games, then the spontaneous 
longing for outdoor exercise will and the grown man 
will be all the poorer in health, in interests, and in power. 

Speaking generally, the centres for the control of the 
larger and less complex movements of the 
Order of body and limbs develop first ; . those for the 
finer, more delicate, and intricate movements 
Centres. develop later. The child kicks his legs, flings 
his arms about, and wriggles his body before 
he acquires the power of grasping an olqect with his fingers 
and of guiding an instrument with precision. During 
adolescence, however, when the muscular and Bony frame- 
work is rapidly growing, there is a tendency for the muscles 
to outgrow the power of control. It is a fact of common 
observation t^.t a youth at this age is markedly awkward 
and clumsy in his general movements. The centres for 


general bodily movement are called on to adapt themselves 
to rapidly growing executive machinery, and wturally 
their action is far from perfect. What is needed, then, at 
this period of life, is some system of exercises by which 
these centres will be aided to attain a more perfect control: 

8. During the early development of a centre of motor 


The Influenoe 
of the n«y 
and tmiUtlvo 
Instiiiets OB 
tho PoTolop- 
xnontof tho 
OoBtrM. 


control the movements that are spontaneously 
made are of an indefinite kind and are charac- 
terised by no purposive objective. Such are 
the kicking and flinging movements of the 
young child, which are evidently the result of 
the excitation of centres in which connexions, 


though existing, are unorganised for the control of definite 
puYposiTe actions. Such an organisation has tobeacquiredi 
andl ^ process of leariiing must consist in the maJdbg of 
sucii at tire ^tres that definite fixed ocuK 

ducl^ are loemed by vhkih particular afiMsbb 
evOto definitely coMinated efferent impuh^; 
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The organisation for the control of definite piuposive 
morement is of gradual growth. The derelopment of its 
eauty stages is due to the prompting of the natural impulse 
tibat is one aspect of the growing life of the centre. The 
actiTe, practical plaj instincts of the child are his first 
educators, and education can but follow in their footsteps 
and hj guidance turn instincts into interests of value, and 
the machmeiy of movement into an instrument for skilled 
work. The first training, however, is hj the constant and 
varied exercise that the child, boy, and youth ceaselessly 
indulges in during the period of growth. In the early 
years he gains his first training in motor organisation by 
flinging his arms about and kicking his legs ;*later it is by 
crawling, balancing, walking, climbing, jumping, grasping 
at objects, pulling them to pieces and rolling them about ; 
later still it is by making things with his fingers or with 
tools and tiying to imitate the doings of his elders ; then 
by running, catching, thi^>wing and wrestling gam^^ These 
spontaneous forms of activity are his natural modes of ac- 
quiring skiH; instinctive longing and desire his stimulus ; 
experienoe and imitation his guides. 

The ceaseless and varied exercise of eveiy new power as 
it appears results in the indefinite and vague movements 
beocmung definite purposive actions. The main forces at 
work develoinng fbe former movements into the latter are 
experienoe a^ imitation. The c(mstantgras|Bng, handling, 
timwing, rollii^, pulUug to pieces that go on with eveiy 
wfthin readh of the young diild lead to a body of 
tn^selMBoe being gained with reqpect to the objects so 
eq^srimented oil Eadi ohjeet is acquiring a meaning, 
hidwid'Mqr BMaBingi; the TUfeningt being the stoied-up 
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others for inhibition. The sugar is grasped and hurried to 
the mouth ; the hot tea-pot is carefully BToided. Definite 
modes of response by experience take the place of vague 
indiscriminate action. With growing knowledge of actions 
and of their consequences the child can foresee the results 
of his movements, and the control over his experimenting 
becomes more intelligent and deliberate and hence more 
effective. 

Imitation of others, too, is a great factor in the develop- 
ment from indeterminate to definite motor responses. The 
child spontaneously and imconsciously copies actions he 
sees just as he instinctively exercises ida growing powers, 
and in this way his motor development proceeds more 
quickly and easily along the lines that tradition and 
custom mark out as being the most useful and valuable. 

4. The learning of all new forms of activity is marked 
by the need of attending to the details of 
correktion and coordination. The early trials 
are almost always random efforts made on 
the chance of their being successful, or crude attempts to 
imitate the actions of others. I^aturally, awkwardness 
and clumsiness mar their success. Through- 
Aotioaor out the action intelligence is watching in- 

iwd tently each detail of movement and its 

results, and continually the will is exerted 
to intensify, inhibit, or otherwise modify this or that part 
of the action until some measure of .success is attained. 
Progress is only made by repeated trials through failure 
to success. Each repetition removes some awkward- or 
redundat^t movement, until there ^mes a time when the 
action pioceeds smoothly, quickly, and confidently. 

Whatt howevmr, is of gieater importance in the devdi^ 
ment oontri>l i$ that rf^titi<m gradni^ 

tibe neeesri^^ attentioii^bjti^ paid 
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coordination and oonolalioii. The intelligeiice, when ASi 
ie acquired, neede flimplj to conceiYe the end 
tobeattained. The will then iasues the com- 
mand to etart the morement, and, except 
the most general of guidance and control, the action 
proceeds in an automatic manner. It is evident that 
repetition combined with intelligent control has resulted in 
the formation and fixing of definite conduction paths of 
motor discharge. The intelligence and the will have in 
some way determined the lines of motor discharge and 
rqietition has fixed them as a permanent nervous organi- 
sation. An organisation of neurone connexions has thus 
been formed in the various centres, by which certain 
afferent stimuli will evoke readily and quickly definite and 
harmoniously coordinated outgoing impulses without the 
interference of the will or the definite guidance of intelli- 
gence. Eadi passage of a wave of nervous excitation must 
leave behind it traces in a permanent modification of nerve 
substance and of closer and more intimate nerve con- 
nexions, which the resistance to nervous conduction 
along that path is lessened for the future. When a similar 
excitation occurs again it finds prepared a more or less 
Organised and fixed path of least resistance, and so the 
wave qpreada through the system from sensory area to 
mnaolm or glands along definite lines marked out for it as 
the result of previous action. Continued repetition strmig- 
thflns such paths and leads to more automatic discharge 
of effimnt impulses in reqxmse to afferent stimuli 
. ^1^ lapse of time, however, witiiout any repetition of 
a paitieubr form of i^citatimi, weakens 
IteMTSTtLa. ^ opndiietibh path for ttust fom of exdta- 
tiflou Idv^tabsMueoiistaB^ 
laid the consicsiQiui be t weew the iMiironesbecovi^ 
JikldMlr- viwffiioiit tluU; 
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conduction path beii^ used. Wwt of practice dej^oratea 
the nenrous oiganisation.E«CQ2|ire^ bj practice. 

The bearing of all this on the learning of a new form of 
activity is obvious. Frequent practice, with 
short intervals of time between each occasion, 
is essential to the formation of an efficient 
nervous organisation for the performance of skilled move- 
ments. Long periods of time without practice only give 
an opportunity for the organisation acquired during prac-^ 
tice to become weak and loose. Greater ease and quickness 
of movement and more advanced skill, for example, can be 
acquired by four lessons a week for a year than by one 
lesson a week for four years, though the total time spent 
in learning is the same in each case. On the former plan 
the skill acquired during one lesson has not time to de- 
teriorate to any extent before the next exercise strengthens 
and advances it. On the latter much time is wasted in 
renewing and reviving the skill lost in the long intervals 
between successive lessons. The prtpils are, on this latter 
plan, kept continually in the lower stages of the art, and 
interest is consequently lost. They never attain that 
degree of skill which will lead them to find a high and 
lasting pleasure in the work they do and induce them to 
undertake work of difficulty and value. 

Intensive practice is, then, the only high ro^ to the 
acquirement of skill of a high value, and it is the most 
economical of school time. Once, however, an organisation 
for the control of certain kinds of movement has been 


acquired and fixed, a diminishing amount , of practice will 
maintain in its perfection the skill acquired. It is in the 
early sts|^ that intenmve practice is of the highest value. 
Lato, frequmicj of t^ lessons can be diminished. 

in teaching such practical activities ae 
a ferrign tMgoBt ha^dicr^4 
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needkwoil:, and practical cookcrj, leaaoiu during the first 
year of kaniii^; should he frequent, so that an initial foun< 
datum ti sldll may be laid. Practice should take place if 
poHnUe every day, certainly not less than three times each 
iroek. After the first year the number of lessons may be 
reduced, and the reduction can go still further as skill 
advances year by year. It is, therefore, not a vise distri- 
bution of time for children to be learning many practical 
activities at once. It is mote economical, and advance is, in 
the long run, more rapid, if one or two kinds be practised 
intensively each year of school life, so that in eadr form of 
activify smne teasoitably high d^ree of skill can be reached. 
After one year of intensive practice a much less amount 
ci ezerciBe will maintain the skill without deterioration. 

It is important, however, in learning a practical occupa- 
tion that wrong modes of performing the 


Prsesa t teas 

asaiast 

ICstoket. 


work be not indulged in. As has been seen, 
the first nerve path carved out by an ex- 
citation leaves its traces, so that tlie next 


ocennenoe of that form of stimulus finds a path pre- 
disposed tm its conduction which only the lapse of time 
can cbli^te. Voluntary ^ort and persistent repetition 
can, of course, form an alternative path of greater con- 
ductivity, but so l<mg as both paths persist there will 
always be a Kability .to.cgror. 

It is very dei^bl^ then, to take every precaution to 
aif^dd wMUg modee ot doii^ things from the first moment 
of kaaning. It is in the ^y emeises timt bad habits 
ii%~bee 9 iBe fixed and require midlMs twhUe to mndi^ 
iftireovar, bad methipda of work oti^ too hroquentiy tunt 
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ThecaxeMteachingandpracticeof tho details of a moYe- 
inent haYs another object ^ides the one discussed aboYe. 
AdYance from simple to complex forms of actmty is made 
only by the elementary forms becoming automatic. The elo- 
mentaiy moYements out of which a complex act of skill is 
constructed should then be taught and practised first. If the 

tice it is only too likely that imperfect and wrong forms of 
movement vdll creep into the action, and much time and 
trouble will be needed before they are finally got rid of. 

In learning an actmty of any complexity the pupils 
should have preparatory teaching and prac- 
Preparatory tice in its elements. In the teaching of 

instance, examples of distinct 
of AotioxL enunciation and correct pronunciation should 
be carefully put before the pupils. The 
points of special difficulty should be emphasised, and if 
necessary the action of the vocal organs demonstrated. Col- 
lective and individual practice should then follow during 
which the teacher should be on the alert for wrong sounds 
and indistinct utterance. Careful demonstration, followed 
by frequent practice of good modes of speech and constant 
correction of wrOng modes at all times, will, in the long 
run, i^esult in distinct and correct speaking becoming 
habitual. Similarly in writing, drawing, painting, handi- 
craft, walking, running, and jumping, the correct attitude in 
sitting, standing, or moving, and the best methods of using 
the diffeimit tools should be demonstrated and practised. 

In view of the importance of careful demonstration and 
intensive practice, it is wise before each lesson to devote 
some ten minutes or so to some form of drill by which the 
exeoutiein of some one paitioular movement can be perfecM. 
The action chxam for jprsetice should, of course, be one 
that vNnidA leeeive eoai^t application in tiie lesson lo ; 




IM THB >DU04TtOH OB TBB NIBT0178 STSTEX. 


follow. In suoli drill— it maj be in the writing of an ^ b* 
tbe drawing of an dlipee or epinl, the enunciation of a 
final *ng/ the correct mode of controlling the breath in 
tanging and running, the lunges, parries, and attitudes of 
fencing — ^the moyement should be carefully examined by 
the pupils and intensiyely practised by them until some 
ddgne of proficiency is attained. 

' Such drill, organic in character, adyancing in difBculty, 
and carried out methodicaOy and thoroughly through the 
years of adhool life with respect to each form of practical 
actiyily, will create so effectiye and pomanent an organisa- 
tion for the control of those kinds of moyements that their 
performance will become almost instinctiye, and adyance to 
higher forms of sldU and to more permanent and valuable 
interests will be possible. Such thorough and methodical 
drill is recognised as an essentiid preliminary in the train- 
ing for an artistic career in music, painting, or sculpture. 
It is only after years of practice at scales and exercises 
that the aspirant to success obtains sufficient control over 
his fingers to be able to devote his whole mind to the 
emotional effects he wishes to w)use. Although so great 
a skUl is not possible in the practical activities of school 
life, yet the same princ^les-^f prevention of mistakes, 
and of continuous and graded practice in the elements 
skill— diould underlie the teaching of these, if anytliing 
but mer^ rudimentaxy and childish forms of sl^ an) 
to be attained by the pupils. 

the practice of certain forms of aetitity tbe nervous 
system becooM adapted to tiur easy, quick, 
eoafidei^ and antone^ emitiei of move- 



abont eondatiom aial eom#Datkaie ctf a 
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repetitioiit been made automatic. Conaciousness is not 
concerned with the mechanism of moYement, but only with 
the necessity for it and with the result attained by it. As 
long as the nerYous and muscular machineiy works smoothly 
and successfully, intelligence and will are directed to the 
wider and more important aspect of the progressiYO 
realisation of purpose. Progress from simple to complex 
forms of actiYity, therefore, is made on a continually 
broadening basis of automatism or habit. Practice of 
simple elementdj^ moYements is the necessary preparation 
for the intelligent synthesis of those moYements into com- 
plex actions, which in turn become automatic by repetition 
and giYe a basis for further construction. 

The essence of skilled practical activity, however, is the 
constant intelligent adaptation of movement to continually 
changing conditions. .In actions like walking, swimming, 
and cycling, and, to some extent, knitting and sewing, 
where the conditions remain fairly constant, this is, not so. 
These, however, are only activities of a low order of skill. 
In these cases there is only the monotonous repetition of 
one kind of movement, and a nervous organisation can 
soon be formed that can, within certain limits, act apart 
from intelligence and will. In such pursuits as carving, 
fencing, or playing games, constant attention is required 
on the material or on one’s opponents to observe the pro- 
gressive change of the conditions. No fencer, sculptor, or 
painter, no matter how skilled in his art, can for one 
moment rdax his attention. The fencer, for example, is 
continually on the alert, watching every movement pf his 
opponent^# eye and foil, keenly on the look out for any 
spot not thoroughly guarded, and thinking out some feint 
by vrl^. he can dmclose his opponent’s mode of attack or 




Tlw iiioto Mtkm, tiwogk highlj and raqfaatldg 
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kaea attentioii and acute inteUigeno^ is constructed on a 
basis of aut<Bnatio movements. The strokes of an artist’s 
pencil, the feints, guards, and lunges of a fencer are per- 
fectlj mechanical in dbaracter. The lunge of an opponent 
caUs out without ddiberate thought the appropriate parry 
and ripoite. The idea of a curve is followed without 
mental effort by the movements of the hand and arm in 
making it. The perception or idea has acted as a kind of 
trigger to let loose the mechanism of movement, which then 
goes on smoothly and easily with only the most general 
mental control. 

Such a basis of automatic action is absolutely essential 
in all advanced forms of skill. It is only when the artist 
has by practice perfected his hand to the drawing of 
many lands of forms that his mind is free to combine 
these in the production of a work of art. In all practical 
arts attention must be on the end and not on the process 
of attaining it. Only when such a stage is reached can 
results of really artistic merit be produced, and such a 
stage is only arrived at by thorough and systematic 
practice in iho elements of skffl. 

The intelligence and the will, however, have their physi- 
cal aqiect in the activity ci the centres of the cerebrum, 
and are, therefore, subject to the law of habit. The direc- 
tion ocmduet hj the will follows certain general lines 
which lepeatod practice has fixed as permanent tendencies. 
At fliBt the wSk is exercised in eadi piece of conduct in 
seeurisg ef purpose, perseming and persisteut 

csftiCBt ckiu airi l carrion, Md ucaflwtis precirion 
CkmtiBUil dkeis to secuiwfbSis gmdittss in 
hewevar, hm their tmeasim fhemrvu^ system, 
cut fiiB hijU^bur centres wkddli dfiMt as a 
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by the will, as well as in the elements from which it is 
constructed, is under the influence of habit. The executiye 
habits may be regarded as the servants of mind, the 
madiinery by which it works out its ends ; but the mind 
itself is not entixely free, for in all its operations it is guided 
by habitual tendencies of a general character suited to 
dealing with situations Yarying considerably in detail but 
similar in general characteristics. 

5. In practical actmty, it has been seen, a series of 
moYements is guided to its end by a series of 
The Peroeptnal perceptions. Prominent among the percep- 
tions usually relied on in skilled occupations 
Activity. are those of Yision and touch. Hearii^, of 
course, is an important sense in such actiops 
as reciting, singing, and playing a musical instrument. 
Less obvious, but of at least equal importance in guiding 
movement, are muscular impressions produced by the 
movements themselves. The muscles are 
not only executive instruments for carrying 
out movements, but also sensory areas. 
Afferent nerves pass from all the muscles to the central 
nervous system, and convey sensory stimuli by which the 
intensity and natiue of each movement can be ‘sensed.’ 
Each movement is thus followed by a series of return 
stimuli by which we become aware of the nature of the 
movement made. 


Much of our experience of objects — ^their size mid weight, 
the resistance they offer to force, and the pressure they 
exert-^is thus gaii^ in terms of movement. Such experi* 
ence constitutes a most valuable part of our knowled^ of 
ob|0Sts from a practical point of view, because it is know^ 
lei%i is i^spenaabie when action with these objects 

is oontmplated.. For example, it is little use for a 
boi^ to possess the intonaatioa that he has to pi^i^#; 
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(xidcet^lMll imeatj yards and break it to tiie right or left, or 
nmplj to watdh another man perform the feat. He must 
not merrily haye some knowledge about bowling, but must 
know what bowling means in terms of muscular energy 
and muscular moyement; and this he can only experience 
by bowling many balls, and so through many trials and by 
oontinual effort attaining success. Again, in drawing it is 
more important from a practical point of yiew to judge 
a Ouiyatw in terms of the sweep of the arm or turn of 
the hand and wnst in producing it than to interpret it 
solely by the eye. Motor experience is, then, indispensable 
to successful action. It is that experience which is most 
intiniately and closely associated with the moyement itself, 
for it is ^ direct outcome of that movement, and becomes 
essential to its propel gtiidance. 

Yisual experience is necessarily of great importance too, 
and this to some extent can be acquired at 
second hand. Watching an artist draw, and 
a bowler bowl, or eyen reading or hearing a 
description of how they do their work, proyides some data 
with reqpect not only to the mid to be attained, but also to 
the process of attaining it It is on experience of this kind 
that imitation has to rely. Example and precept are im- 
portant educators and appeal to sight and understanding. 
By these means tlie natme tlm work to be done, the 
modn ni doh^ and the ndstokea to be arcaded can best 
be dipitmstiated.. I^e^osnboi; however, be the means 

entployeflln teachfag practical activities. Personal eo^ieri* 
cnee cl a ^aeiieal motor kmd it wsantial when pnwtical 
■MB is l£a aim of teadung. Kot enl^jr is the m9tor 
ilrldBb is th e ^ 

iha t wia^> fc fiie oi 

ooinwh 
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themselyes than can be the case when prec^t and example 
only are relied oxu 

In a superficiiJ analysis of our experience muscular 
impressions are apt to.be oxerlooked. They 
Tendsnoy of do not stand out so prominently as our im- 
pressions of sight, sound, or touch, and hence 
Impressions, there is a tendency to ignore them unless we 
begin with set purpose to seek for them. In 
drawing an ellipse on a blackboard our eyes are so intent 
on the shape being produced that the impressions of touch 
and of muscular exertion in holding the chalk, in over- 
coming the resistance of the sui-face, and in moving the 
arm fall into an undiscriminated backgroimd of conscious- 
ness. By closing our eyes and then endeavouring to draw 
the ellipse our attention is forced on to the impressions 
previously overlooked, and we are driven to guide our 
movements solely by the senses of touch and movement. 
Even impressions of touch can be eliminated by making 
the movements of drawing the ellipse in the air instead of 
on the surfoce of the board. We then become distinctly 
aware of muscular impressions that indicate, without doubt, 
the kind of figure which is being made. 

So prominent usually is our visual experience and so 
clearly has it been analysed, so definitely organised, and so 
precisely expressed in language, that we can best describe 
objects and actions in terms of visual elements. On the 
other hand» our muscular impressions are so obscure and so 
little differentiated lhat there are few terms descriptive of 
purely motor expeiianoe. Hence teaching has too gteatia 
tandeney to tAj on the eye and on verbel description of 
vis^ This, at any rate so f^ as teaching 

s#Tities i» eonoenied» is amistahe, since in puri- 
sum ^ nature both visual and motor experiences are 
rebuked to guide actiona to a sucoessful^issua 
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It is dflar, tlien, that in tonohing prantioBl actiTitieB, 
although much can he dtme bj denunutration and bj 
inatmotion to giro a good undentanding of the nature oi 
the task and how to art about aooompliahing it^ jet it it 
alao true that a thoioi^h knowledge of pnotical problenu 
ean only be art^^ through practical eipeiienoe. Thf 
knowledge of the form of objecta whirti ia really valuabk 
for practical purpoaer ia moat thoroughly acquired bj 
drawing, painting, modrtling, and carving aimilar forms 
Precept and example will show what dmuld be done and 


JPlNMtllMl 

IflUfltiMv 


what is to be avoided, but there must be ample oppoitunit 
for practiodl work. Practice alone can give that element 
of practical eiperienoe and that basis of automatism that 
are essential to skilled action on things. 

6v Practical activity, it is seen, has both its perceptual and 
its motor aspects, and these in skilled actior 
are in most intimate and thorough correla- 
ns reaiendrey tiou. ludced, US has just been shown, thev 
eommasd in are to some extent interdependent on eacli 
other. It is obvious, then, that these twu 
aspects dionld not be separated in teaching, 
1^ should be broui^i into elosert r^tionahip. Both 
aspects are ess e n ti al to skilled action <m tiie objects oi 
one’s environment, and both diould be trained by means 
oi practical action on such objects. I%e pero^ual ex* 
paiieBoe that is to be of valim in practical activity is that 
wl^rMiilts fam practical oondurt and bean on practical 
^ raovements to be trained must be corre- 
Irtadt^ediii e^ penep^ eKpetunce. 

Haaae, ae Fnfeaaor Boyce aayi^ yon are to train 
Itaapmseiaef panaption, yon mraA^ tmin tilt eondadt ol 
vrihe is to loan how to perertve^^' and the 
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eyident corollary is that if you wish to txjpin the power of 
acting skilfully with things you must train it in connexion 
with the perception of those things. Perception isolated 
from action leads to theoretic knowledge that has no appro* 
priate motor responses correlated with it, and will result in 
a youth who may have encyclopaedic information about the 
things around^him, but in the practical affairs of life is an 
awkward and inefficient bungler. In a word, he does not 
know the things ; he only knows about them, and that is a 
very different matter. Similarly, to train movement apart 
from the endeavour to gain knowledge of objects and to 
turn them to some purpose of value will secure a motor 
machinery that has little or no bearing on the needs of 
life. 

A system of physical exercises, such as free exercises, 

exercises with dumb-bdls and wands, cannot, then, give a 

complete training in practical activity. Systems such as 

these seek by means of a complicated and systematic 

series of movements of arms, body, and legs to exercise 

eveiy muscle in the body so that the motor centres can 

acquire the organisation for quick, easy, and orderly move- 

vamt Coordinated movements of the various muscles and 
« 

mtude groups, it is true, can be acquired by such exer- 
cises. But it is au organisation that is isolated and 
disconnected from a knowledge of things and of practical 
purposes with reference to them. It is a nervous me(Aan< 
ism for the control of movement that has been trained w 
mm. A fencer practises lunging and panying, bid 
mere di^ of this load will not make him a fenter. 
Ml meehaaioal exerases can only train the ooordihat- 
[ movement. It can teach him to midR 
but not when to do the one aind 
tihe other. !i!U» ]Mtr can bo bant Ixf the act# 
taUMut wHii ait" " m aetimtt.lilli^ir ' 


thseosaomnwata, 
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watched and whose skill and intelligenoe can be defeated 
only by constructing some plan of attack or defence 
suited to the circumstances. The intelligent use of the 
mechanism of moTement can be thoroughly trained only 
when it is exercised in gaining control over material, or 
objects, or opponents, whose continually changing state 
necessitates close per^ptual attention, and when construc- 
tive imagination is required in the progressive attainment 
of the end. 

7. It is evident, then, that the practical activities of 
school life should be pursuits and occupations 
The Nature of ^ which intelligence and skill are required 
the Fraotical in the manipulation of some material, or in 
contest with some antagonist. Nature 
herself indicates the lines education should 
follow. 

As has been seen, there is a special period of growth for 
each centre, during which training will have 


DnalAspoot its best effect. Tlie development of each 

St# IfWajltlxwl * 

centre is m&rked by the instinctive impulse 
to exercise it. The child, boy, and youth 
is unceasingly and spontaneously active in handling 
olqeets, pulling tiiem to pieces, constructing things, imita- 
ting tiie oooupations of his elders, maki^ crude repre- 
soitation of the forms of objects with paint or pencil, 
numing, jumpii^, climbing, stiu^ling with his oom- 
paaknm, or joining with than in soi^ giunes. Eveiy 
object seems to impel him to exercise his activities upon 
it. Tat it is importiiiit to note that in stwh spontaneous 
pmmute it k notooJy his motor eentves and musebs that 
ate bekg devehped. His iatdieefeniti, eawtitatal, and 
asifeiM is escpaiiding^ by ut these pursuits. 
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Shapes, colours, and sounds stir his admiration and lead 
him to express in some physical form his thoughts and 
emotions with respect to them. In the contests and 
games with his companions personal and social feelings 
are being awakened and exercised. 

The spontaneous activities of childhood have, then, a 
dual aspect. On the one hand there is the mental side of 
interest, curiosity, admiration, self-assertion, and sympathy, 
out of wliich will, develop the child’s intellectual, aesthetic, 
moral, and social nature; on the other is the aspect of 
physical action by which he is impelled to realise the 
cravings of his nature and to express them in some physical 
form. These two sides of spontaneous activity must not, in 
training, be separated, if life through childhood and youth 
to manhood is to be an organic unity. The practical activi- 
ties of school must be in close and intimate relation with 
the expanding intellectual, aesthetic, moral, and social life 
of the child, and must aid him in realising and in expressing 
that life to the full. 


Since the centres for the larger movements of the bodj 
and limbs develop before those for the finei 
Aape^^of*^ and more delicate movements it is evident 
Practical tliat the practical pursuits of early childhood 
should be mainly those that call for the 
former kind of action. Before the age of 
seven children should not be allowed to engage in any 
work of a fine and delicate character. Children so young 
can only perform such movements slowly 
Practical and awkwardly, and the time qpent is out 
^^ttes of ^ proportion to the advance made. More 
Chiiemu rapid advance in skill of this kind will be 

made.wh^n the children are older, l^enqe^ 


Practical 
AoUvittes of 


writing, figuring^ drawing^ o^ and fine (g 

should not be mt^ m eridi^ in the infimt afikdol. 
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young children ahould be taught to write and to draw on 
ujuright blackboards, with large free moyements of the 
arm firom the shoulder, and should continue on these lines 
for some considerable time until they have made some 
progress in the use of fingers and wrist. Larger move- 
ments of the body and limbs should be trained by action 
songs and recitations in which imitative and emotional 
gestures are used, by simple dances, by imitative and other 
games, and by simple modelling in sand and clay. 

When the child leaves the infant school fine and delicate 
work with the liand should begin to take au 
^“^2^ ^ increasingly prominent place in. the practical 
Mn Pupils, exercises, though at no time should the larger 
movements of the arm and body and legs l)e 
neglected. Writing, figuring, and drawing on paper with 
pan and pencil should be begun and should be practised 
intensively, so that skill in these branches can be rapidly 
mp&SSL After this, drawing with coloured clmlks 
should give place to drawing with the brush. Clay model- 
ling should advance to finer forms of work, and cardboard 
modelling may begin as a juieliminary to the more difficult 
wood*carving and handicrafts which should come hi^r. 
Free-arm drawing should not be discontinued, but should 
be carried on side by side with pencil drawing and 
painting.^ 

Larger movements of the body should be trained by 
games and contests. For the younger pi^ils tlmre sliould 
to funning^ jun^^ catching, and ball games. For tlie 
eUto fenring, wnMtog, fives, hoctoy, erieki^, and football 
^ dtncaaad ease of inoymneiit idho^ aim reorive atten- 
Urn. .Too maiiy of the popQs of ouv sehools are allowed 
tofimbadtobtoof willf»^,«(^ 1)to 
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action songs and simple dances of the kindergarten begin 
the training which should be continued in the upper school 
by gesture in recitation, by dramatic acting, and by slow 
and graceful movements performed to music. Quoit 
throwing and fencing, too, will do much to train ease and 
giuce, if attention be paid to the attitudes and movements 
of the pupils in these exercises. 

Each year, as has been seen, there should' be one or two 
branches of practical activity intensively 
studied so tiiat a considemble degree of skill 
may be acquired in a short time. The early 
period of practice is the time for intensive 
study, so that each year should see begun 
some new fonn of practical work which should be made 
the prominent featme of that year’s training. No valu- 
able foim of activity, however, should be dropped. Some 
of the exei*cises, such as cardboard modelling, are entirely 
of a preparatoiy character and so will give place to others, 
but those that can advance to higher and more difficult 
forms of skill should be continued. 

It is essential that the skill trained should not be of anj 
narrow or limited character, but broad and 
Wide range various, and capable of advancing to higher 
and more complex forms. The hand should 
Activities. be given control over chalk, pencil, pen, and 
brush ; over clay, hard and soft woods, and 
metals ; in working with instruments or with the fingers 
alone. Football, cricket, hockey, fives, swimming, fencing, 
wrestling, dancing wiU give great diversity of leg, arm, and 
body control. Moreover, all these occupations, games, and 
contests give ample scope for continuous devdopment to 
more diffi^^ult forms of skill and for the emdm pf 
ie^eOiga)^, In mme of tfamn k the^ any 

of a mmple inovement eaeilj kamt 


Intensive 
Practice of 
each branch 
of Practical 
Activity. 
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is in such exercises as paper cutting and folding and fiee 
arm drill. 

Careful instruction in the elements of moTements and 
frequent practice of these elements to acquire 
IMU Automatic and perfect action have been seen 

h) be essential to advance in skill. Hence, 
drill in the elements of movement is a 
necessary part of the instruction in practical activity. 
Such exercises, however, if they are to be of real value 
in practical pursuits, should bear as closely as possible on 
and lead up to the movements required in real occupations, 
games, and contests. There should be bn^thing, walking, 
running, jumping, fencing, and wrestling drill to give 
instruction in the elements of attitude and movement used 
in the games and contests and to perfect them by repeated 
practice. These formal exercises should be thorough and 
methodical, and should advance in difficulty and complexity, 
but, as has been emidiasised already, should only I)e re- 
garded as preparatoiy to real practical activities to follow. 
Breathing exercises, for example, should at first be taught 
md practised by themselves, but afterwards shoidd Ije 
combined with exercises in runnii^ and jumping, and with 
’ recitation and singing. Similarly, walking, ninuing, jump- 
ing, balancing, bending, and lunging will at hrst bo 
pi^etiBed independently, but the funetbu of these exereis(«s 
is to brain a skill which can be used and should be pnudised 
in the real activities of games and contests. It is in this 
latter fmm of activify that the training in skill is fully 
and 0(»nidetdy perfected. Formal exercnies only train 
Uie elasMids idiiidi altecmurds should be oomtdi^ into 
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motor element. The skill which is being gradually acquired ^ 
should be used as a means of furthering 
intellectual, aesthetic, and social ends, and 
Praotioal of making the most and the best of the in- 
tdlectual curiosity, the admiration for shape, 
colour, and soimd, and the personal and 
social elements that are actively showing themselves. 

In handicrafts and practical measurements a knowledge 
of exact form and of materials should be aimed 
Practical at as well as practical skill. In drawing and 
a to painting, the forms and colours of flowers. 
Knowledge. leaves, stems, and roots, of butterflies and 
moths, of the feathers, claws, and beaks of 
birds, and of shells and pebbles should be examined, 
and the knowledge gained vnU be all the more exact and 
thorough because of the care induced by the drawing and 
painting. 

Plants and animals, however, appeal not only to intellec- 
tual curiosity, but also to the innate sense of 
Practical the beautiful. Painting and drawing, there- 
besides being the instruments of know- 
ledge should l)e a means of eucouiaging the 
appreciation of the beautiful in form and colour. Of these 
qualities. Professor Welton says, ‘*a child has an apprecia- 


Practical 
Pursuits as 
a means to 
Knowledge. 


tion, but his appreciation is crude. He loves gaudy colours 
and strong contrast^!), and his feeling for grace of form is 
even more embryonic than that for beauty of colour. But 
he delights in a beautiful flower, or butterfly, or bird, and, 
indeed, his expression of delight when he names such 
things ‘pretty* is generally well deserved. He does not 
know why tliey please him; he only feels the gratificatioii. 
Blit tliere is a germ from which an educated taste may 
spring. In a few souls it springs spontaneously and izre- 
siiftiblyi they are tlie g*wt artists of the warl^ Ita the 
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mjority soub it requirae oarefnl ttainiiig, or it wfll 
develop but little, if at all — eepeciallj ia a life passed 
amidst tbe generally grimy and ugly features of too many 
modam tovnu. It is not meant that the school should 
attempt to turn all its pupils into artists, but simply that 
it should aim at leading each to a higher level of taste, and 
thus should give an added value and interest to Ufc.” ' 

The training of a taste for beautiful forms and colours 
should tiius be an aspect of the practical activities of the 
school, and the expression of beauty in thought and emotion 
should, in no less a measure, be a part of their aim. In a 
simple way, the action songs and recitations and the dances 
of the infant school lead the child' to realise more fully the 
maiuiing of the wotds and to enter more whole-heartedly 
into the mnotions. In a more refined and restr^ed way, 
by means .of the modulation of the voice and by appropriate 
g^ures, should the older pupils give expression to thought 
and feeling and so gam a fdlm* appreciation of the noble 
litenture ci our countiy. In reading dramatic literature 
the pupils Aould at times act a scene witli appropriate 
gestures and movemmite. 

It is, however, in the contests and games that the social 
and moral nature of the pupib is most 
tSaSSs and completely and fully stimulated. Cjimtests 
HaMSsnA end games demand hardihood, courage, and 
patience. ^ pow«r,to tahe a beatii^ with 
wwiswiPHn. 1^ to win w^ieiit a dupiay of 

•‘ f y soon aoqgi^ vdien a beititiqr apint of sports- 
'leaittddB smnnjfis. 

«B, gMMs and contests an» sMeutblly at tmee 
.aapfelillm tak ta-opmUn. Innamnl oeeiqiahotta skill 
iiBWMfirtiaatiWiMeoiiitfinloveriaai^^ 
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skills and intelligences and the blending of many 
into a iimted oompany. Prom this co-operation and com- 
petition of human elements valuable experience of human 
nature is acquired. Just as by ina.mia1 occupations the 
pupils acquire a thoroughly practical experience of the 
material they are working on, so by games and contests 
do they gain an intensely practical knowledge of the many 
aspects and modes of human nature, and thus learn tact 
and judgment in dealing with their fellows. In no other 
way than in earnest and keen, yet friendly, competition and 
co-operation in games and contests that arouse feelings and 
demand an exercise of intelligence and skill can there be 
obtained so practical, so. thorough, and so intimate a know- 
ledge of human nature in many aspects — ^a knowledge that 
will stand the pupils in good stead in the keener com- 
petition and more strenuous co-operation of real life in the 
future. 

It is good that contests and games should arouse feelings 
of all kinds, some good and some of a baser kind. Control 
over feelings is necessary for social well-being, and control 
can only be trained if there are opportunities for the 
display of feeling with encouragement and inducement to 
restrain the display. When there is a good, healthy, sports- 
manlike tone among the boys, and when the contests and 
games are under the more or less genei’al supervision of a 
tactful yet firm instructor, displays of conceit and temper 
will with universal ridicule and contempt, and offen- 
ders will quickly learn that hearty good-will and friendli- 
ness are the most potent paths to social welfare. 

It may, indeed, be truly said that the games of a school 
, give an apprenticeship to real life such as no other school 
ptinn^t can give. In no other study or ooeupati<m is a 
at close grip with opposing human nature, and 
In m oilier oecupation ia there so great a dmnand 
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adf^nirol, self-deoial, patience, firmness, good tmnper, and 
hearty good-irill« The class-room studies and the manual 
ooeupations are largely individualistic in their tendencies. 
They train each pupil to make the most of himself by 
himself and for himself. The essential factor of many 
games is that each member of a side must work in friendly 
rivaliy with others under a properly constituted authority 
and for the common weal. 

Games and contests, then, should form part of every boy 
and girFs education. We have seen that they are essential 
to a comprehensive training in practical skill. It wiU 1x) 
shown in a later chapter that they are a means to vigorous 
health and growth. It is, however, on the moral and social 
ground that we would now urge their inclusion m the 
school curriculum. They are, above all other pursuits, the 
most suitable means for training many of the elements of 
a strc^, self-reliant, yet self-eoutroDed maiiliood. In the 
cont^ of mind with mind, skill against skill as well as 
streiigth against strength, are develojMKl those human quali- 
ties that are essential in the imttle of life. Surely, then, 
games and contests should fonn an im|>ortaiit element in 
the life of every kind of school, not only because of the 
physical and practical benefits that accj^ therefrom, but, 
what is of greater importance to our national chaiUAder, on 
account of the moral and social training by tlieiii. 

8. The practical activities of the infant and the lower 
school will be of so elementary a kind that 
the class teacher will be well able to give 
iustruetion in all of them, and thus the 
mUmm, ' singkmess of life which is so characteristic 
of the yoMs^ tm be maintained. Those of. 
the upper schodl, however, should be so advanced aud so 
tecbnicid as to rmquim for eadi group of allied activities 
who hM ft fceftft intmat in oso« special hmiich 
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and has made a special study of it and of the modes of 
teaching it. The instruction in practical measurements 
and plan-making should be given by the teacher of mathe- 
matics. Voice-training, elocution, and music should be 
taken by the teacher of English literature. Drawing and 
painting from objects will be partly taught by the teacher 
of natural history, but, especially on its artistic side, will 
Ije taken in conjunction with carving, modelling, and 
handicraft by the instructor in art. Each main group of 
subjects should, in the upper school, have its special 
teiicher, and in some cases its special room. In a large 
school theie should l)e an art room specially equipped with 
blackboards, easles, drawing desks, and other apparatus 
needed for thorough instruction in diawing and painting. 
Handicraft and carving must of necessity have their own 
workshop furnished with benches and supplied with the 
necessary tools, 

Wheix? all the subjects of the school curriculum are 
taught by the class teacher, imity of discipline and to some 
extent of teaching method are secured, at least during 
each successive year while one teacher stays with a class. 
Usually, however, the end of each school year finds the 
old discipline, methods, and interests torn up by the roots, 
and a new discipline, new methods, and new interests 
planted in their place. The harmonious and regular 
development of the child is thus subjected to an annual 
disturbance, and his mode of thought and line of interest 
in seveml subjects may suffer a very consideiuble up- 
heaval. 

When a sftecialist teacher gives instruction in one 
» branch of tvctivities throughout the school, there is to set 
against* the unity of discipline and of method in each 
successive year a keener interest, a more extensive and 
deeper knowledge^ and a higher degree of practical sUU 
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on tbe part of the teachor, which ehould bear fruit in a 
greater fraehneas, riraeity, and life in the teaching. But 
above all, ainoe each branch of studies will be taught at all 
its stages by the same hastructor, there will be no break of 
methods, of interests, and of thought at the end of each 
year. Instead, there will be sectired in each group of 
subjects a consistency of method, a continuity of interest, 
and a methodical and r^ular advance on definite lines 
throughout the whole course, which are of greater educa- 
tional value than a somewhat hypothetical correlatiou of 
the different branches of study in each successive year. 

In a small school, where there are only one or two 
teachers, specialisation in the teaching on- these lines is 
difficult, but even whore there are only two teachers a 
groufong of subjects according to the aptitudes of the 
teachers is bettm* than a permanent division of the school 
into two parts, each of which suffers from the 8{)C(-ial 
weaknesses of its own teacher and dees not benefit by the 
^edal fSiAsmusj of the other. In huge schools, where a 
large staff is engaged, each teacher should be appointed on 
account of his knowkdge of and aptit^e for some one 
braindi qf activity. In this way only will the most and 
.the best be made the few years of school life and a wide 
knowledge, generous and timitful interests, and. a high 
degree of j^yncal skUl be attained by the pupils. 

When such qweialisation of featdimg is carried out the 
piq^ should he divided into * houses ’ fm soci^ imrsuits 
tpd pdb hense ^aeed under the dtaige of a member of 
tiM iML Bach hemse i^uld coidain puj^ of all ages, 
no that eider boys nay fieei sewn vekg^ontibility for 
ffiw fooagir, and the younger learn the leaeoa of eocial. 
ohnMenen by Ining unto the anllwrtty of ane^ their own 
deto. 'ItotoMiter pjhMHo fleald itotol ttoaelf in 
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employment of his leisure time, and give encouragement and 
stimulus by kindly advice. He should organise the social 
life of the boys of his house by promoting societies for 
leisure hour pursuits, and should supervise and encourage 
their sports and games. 

Though eacli member of the staff should interest himself 
in the sports and games of the l)oyg of his house and 
exercise general supervision over them, yet in a large 
8c*JiooI there is need for a special teacher to give instruc- 
tion in games. The games instructor should be keenly 
interested in games and contests suitable for pupils of all 
ages and should have a wide knowledge of them. He 
should organise simple games suited to the strength and 
skill of the young pupils, and he should give instruction in 
batting, l>owliug, fielding, football, hockey, and fives to the 
older lioys. 

In the gymnasium or school yard he should give instruc- 
tion and frequent practice in the elements of action, in 
breathing, walking, running, jumping, climbing, fencing, 
and wrestling. While allowing the pupils to organise and 
nnuiage their sports and games as much as possible for 
tliemselves, he should frequently be present as general 
adviser and mentor. He, no less tlian the master of each 
houses should endeavour to introduce into the sports, 
games, and contests, no spirit of mechanical routine or 
forced drudgery, but one of keen sportsmanship, healthy 
rivalry, and an enthusiasm for higher proficiency. He 
should, while making use of the natural sporting and 
play instincts, see that the games and contests are not 
metdy recreative play, but a serious training of skilli of 
praetisal intelligence, and of character. 



CHAPTER VI. 


THE ORGANIC LIFE OP THE BODY. 

1. The first aim of physical education, it has been stated, 
is the development of a sound and vigorous 
coBsti^Btion. Health is the first necessity, 
Fi mgS w!^ OB it depends not only thie vigour of out 
physical labour, but also the strenuousness 
of our moral and intellectual life. It must, therefore, hi 
a consideration of the first importance to discover those 
conditions that will promote a healthy life and, for the 
young, a vigorous and harmonious growth. 

1%e mental and physical vigour of the organism itaa 
bc^n shown to be dependent on the harmonious activity of 
all the organs of the body. Each organ has its own special 
work. Some aid in supplying the tissues with the nutria 
meat and oxygen from which living substance is cou< 
structed and the energy for life and work is obtained ; 
others hdp in the removal of tiie waste products which 
remit from the vital processes and funelknial activity ' 
the. bodily organs. Each organ is depedh^ on all the 
olhM Imr its ISe and to llitolt; action 

of any one organ is reflected in to disordered Be and 
aetto of all, Henoe, in eomderhig to ecnditioiis for 
(mritliy UIs and growth, it . is iieosliMylohsk^ 
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in broad outline, the action of each part of the bodily 
machine, how the parts work in relation, to each other and 
how the activity of each and all is adapted to external con- 
ditions and to internal needs. The anatomical structure 
of the body as a whole, and of each separate organ, does not 
greatly concern us. In considering conditions for health it 
is the work of each organ, not its appearance or structure, 
that is important. It is assumed, however, that the reader 
knows the position in the body of such organs as the heart., 
lungs, liver, and kidneys. 

2. Every organ feeds on the blood. Each draws from it 
The Blood substances necessary for building up its 

own peculiar form of living tissue, and hands 
Imck the waste products of tissue decomposition. The 
blood is thus the common source of life and energy for 
all the tissues, and the common sewer for draining away 
their impurities. Tfet, though each organ feeds on the 
blood, each contributes something to the power of the blood 
to support life and assist growth. The digestive system 
gives it nutrition, the limgs oxygen, the heart circulates it 
through the body, and the kidneys, lungs, and skin 
cleanse it of its impurities. Just as the central nervous 
system unites the senses and muscles into harmonious 
action with respect to the external world, so in some 
measure does the blood bind the tissues into a common 
oiganic life. For by means of the common channel of the 
blood every organ lives and functions by the activity of all 
the others. The work of each of the organs, then, centres 
in its action on the blood. Hence it is desirable to begin 
tlm discussion of the organic functions by considering the 
# nature of tlie blood, and throughout that examination to 
in mind that t^ blood is one medium throi^h which 
the of any organ can influence the life and growth ' 

is geamnL 
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Tl» Uood ooomto ol aa almost odourless liquid, the 
pksme, in ndiidi float a huge number of 
" .. small bodies, ^ed the red and irhite cor- 


pittdes. The plasma contains the nutriment 
oi the Uood— the dbumen, sugars, and fats — which 
the edb build their living tissue and r^eni^ their energy. 
It also contains waste products that have been poured into 
tim U(^, the principal of which are kreatin, urea, and 
hwtie acid. 


red corpuscles give the blood its red colour. They 


The Bed 
OorpasoiM. 


are extremely small, biconcave discs, composed 
of a groundwork of protoplasm which cun- 
taiiu a red*coloured substance called haemo* 


globin. The red corpuscles are the m^gm-cartiers for the 
tissues, taking oxjgea from the air in the lungs aiid giving 
it up to the tissues. They have this function on account 


the peculiar action of haemc^lobin with respect to 
oxygmi. Ehiemog^obin has a stiong affinity for oxygen, 
and in the jnresenoe of free oxygen unites with it, forming 
coqr'haemogloUn. The chai^ is denoted by an alteration 
in odour. The purple haemoglobin becomes the Uight 
acariet oxy>haemoglobin. Oxy-liaemoglobin, however, is a 
very mdiiUe compound and readHy parts with its surplus 
<nygMt m tiie presence of subst&ces that have a strong 
affinity for oxygmi. 


1%is double action, of taking up taygen and. parting 
whdi H, is performed in the body by tim haemoglobia of 
ffiMtedcorpasdes. When the Uood is passiii^annind the 
t^cdlaof the hugs, the red corpusdes take up tile ftee 
o xy gen ftem ^ air in the hmgi, and the blood becooMw 
M^ aiwdidia.oole«r. Bat when the m^giiNiBted Uood 
tin tipnoa, Ijtm nmm. adAp. Mna phwe. 
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The bright scarlet colour of the blood thereupon changeB 
to pmple. Thus, the blood flowing from the lungs to the 
tissues is oxygenated and of a bright scarlet colour, and is 
a rteria l ; that flowing from the tissues to the lungs 
is de- oiygenated and piuple in colour, and is called venous. 

The white corpuscles are far less numerous than the 

They are typical living cells with protoplasm 
nucleus. Not much is known about the 
work of the white corpuscles, though there is 
much conjecture as to its nature. Their presence in the 
blood seems in some way to influence the process by 
which the tissues absorb nutriment from the blood. It is 
also thought that they feed on the germs of disease that 
have entered the blood. If that be so the activity of the 
white coipuscles is an important factor in resisting disease. 

3. The blood flows through the circulatory system, which 
consists’of the heart, arteries, capillaries, and 
The Ciroiila- veins. Its flow is due to the action of the 
heart, which is a double pump forcing tBe 
blood in two main streams through the body. 
One stream flows from the right side of the heart to the 
lungs and back to the left side of 'the heart. The other 
leaves the left side of the heart, flows through the tissues of 
the body generally and back to the right side of the heart. 
In the former stream the venous blood is oxygenated ; in 
the latter it parts with its oxygen and nutrition to the 
tissues and receives in their place waste products. Branches 
of this latter streaxh, too, flow through the digestive system, 
where nutrition is absorbed into the blood ; and through 
kidneys and skin, where impurities are withdrawn. 

. The blood is carried to the tissues by the arteries, whkA 
bfetiAc up into smaller and smaUer 
the substance 
'pasii«u cton^els. Br 
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their walls thej influence rei^ largely the quantity of 
blood flowing through them, in the walls of the arteries 
ate two layers of tissue of considerable importance : one is 
a band of muscular fibres wrapped round the artery, the 
other is a layer of elastic tissue. By the contraction or 
rdaxation of the muscular fibres the size of the artexy can 
be diminished or increased; but always the elastic fibres 
tend to bring the artery back to its normal position. The 
arteries thus haye a structure by which the flow of blood 
to the body generally, or to any particular organ, can be 
regulated. It will he seen later how this regulation of 
flow by the arteries is automatic and depends on the needs 
of the tissues. 

In the tissues the arteries break up into a network of 
^ hair-like capillaries which prmeate eve^ 

part of their substance. It is in the capil- 
laries that the blood performs its function of 
nourishing the cells and removing their waste products. 
The walls of the capillaries are extremely thin, and readily 
permit the plasma to pass through them. The plasma 
tiius directly surrounds the cells and fills up the interstices 
between them. It is hereicnown as lymph. A continuous 
interchange of material takes place between the cells and 
the blood in the capillaries by way of the lymph as inter- 
meduuy. Oxygen and nutrition pass from the blood to 
the cells, while the cells hand bach creatin, lactic acid, and 
caribonie acid to the blood. 

^ blood baring passed through the capillaries, where 
y I iihi^been%f|$||edof itio 

part of its wMim and io^ waste 
msdiiata,kooBe(dedktothavs^ 
h# heavt agidn. 

4 Xti thrm# the hmgi ftn Mood tadmi np 

iniigin dm auf« It ;aliO''icM JIm dkn'cinilMnria'iMM 
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which it has absorbed from the tissues. Thus in the lungs 
there is a mutual exchange of gases between 
Respiratory blood. The air loses oxygen 

System. and takes up carbonic acid : the blood gains 
oxygen and loses carbonic acid. In the 
luugs, then, the blood is both oxygenated and partly 
purified. / 

The structure of the lungs is suited to a rapid exchange 
Th Air C ^ses, for in the lungs a large surface of 

of the Lui^! brought into proximity to a large sur- 

face of blood. The wind-pipe, or tiBchea, 
divides first into two bronchial tubes, called the bronchi. 
These divide repeatedly into smaller and smaller tubes, 
which finally become fine twig-Hke passages. Each of these 
twig-like passages expands at its end into a collection of air 
cells or chambers, in appearance like a cluster of grapes. It 
is in these air cells that the exchange of gases takes place. 
The air cells liave extremely thin walls, and surrounding 
each air chamber is a fine close network of capillaries. The 
blood is thus separated from the air only by the thin walls 
of the capillaries and air cells. Interchange of gases can, 
then, take place by diffusion through the thin medium 
separating blood and air. 

The air which leaves the lungs thus contains more 
carbonic acid and less oxygen than the air 
which enters. It is also saturated with 
moisture, and its temperature approximates 
to the internal temperature of the body. Moreover, 
organic substances are carried by the air from the sides of 
the air passages. . These organic substances in the heat and 
moisture of a badly ventilated room rapidly decompose and 
give rise to a Md^ smell. These properties mi^ 
air whkjh has bSm breath 1^1^ ipjurip^^^ ^ 

it ^ be ^e:wo* a ^ chapter to show her 



180 TRl OEOAKIO LIFE OF TBB BOOT. 

ti to be ranoTed from the roome of a school and fresh air 
brought into them. 

Oxjgen is a yitol neoessitj to the Tigorous life and 
growth of the tissues, especiallj duringactive 
Smliintim of ^^se. Hence it is desirable to encourage 
Bsspiratloo. the growth of the chest and to train in oui* 
pupils the habit of deep breathing. In doing 
this, whether bj breathing exercises or hj active games, the 
teacher should know how jthe walls and base of the chest 
act in inq>iration and expiration. 

The air is drawn into the lungs hy an enlargement of the 
chest. The air ceUs expand, and consequently air rushes 
into the lungs. Expiration is mainly the result of the 
collapse of the chest to its original position. 

The chest is enlarged by the combined action of the 
intercostal muscles — ^that is the muscles between the ribs — 
and the €&phfagm, which is a large muscular plate separat- 
ing the cavity of the chest from the abdomen. 

The diaphragm is convex towards the chest. The con- 
traction of its muscles, therefore, will cause it to become 
flatter. By this action the cavity of the chest is enlarged, 
and air is drawn into the lungs. At the same time, the 
contraction of the diaphragm presses it down on the con- 
tents of the abdomen. Ckmsequently the walls of the 
abdomen mre fort^ out. Hence it comes about that the 
abdomen moves outward and inward to the ini^iration 
and expiration ci the air. 

Tfie ktarootiM muades act on the waUs of the <diest . 
She ribe are flxed at tihrir sphud mi mi ^ 

Hkpb^ which 

ihsyiiealiM^ ^fiiere are twelve 

s^ ased tiiqr hmmm, 

isaS la msrvmmtp Amm mi a A' m' flar-ai th 

'MV: ' \ - Mm * 
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cross section across the line of the seventh or eighth rib. 
Between the ribs are muscular fibres running obliquely 

^l/^urn wo !•/) 



Ffg. 7 .— The Side of the Chest, 

Showing the twelve Ribs, attached to the twelve Dorsal Vertebrae; Note hoir thi 
Caitilages incre^Mc in length. The mnscles Joining the ribs are the Inteioostals 
the External Int«itx>stals in the fiivt four intoitKistal spaces, the Interna 
Intercostals in the second four intercostal spaces and between the Costa 
Cartilages. 


The coutmetiou of the intercostal muscles pulls the ribe 
upward and foi*ward. Consequently the chest is enlarged 
from behind forward, and from right to left, especially in 
the line of the seventh or eighth rib. Since the middle and 
lower parts of the chest have a greater air capacity than the 
upper part*, the action of the diaphragm and of the middle 
and lower ribs is mqst important in securing deep breath- 
ing. Later we shall consider how chest capacity should 
. be deveiop^ and the habit of deep breathing formed. 

5. The digestive system provides the nutritive element 
ol the Mood j^lasma^the Buggug|» and fats pqm 

wJMMi the tissues imild up their living substapde. ^ 
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prind]^ of its action is to diaage the Tarious food sub- 
stances into a fonn in whidb they can be 
readily diffused through the walls of the 
digestive organs, and so pass into the blood. 
Such action is known as digestion. The process of diges- 
tion is a chemical action on the food substances, and is 
performed by various digestive juices secreted from the 
blood by the digestive glands in different parts of the 
digestive system. 

The food substances consist mainly organic substances, 

and of water and salts. The organic food- 
duffs are divided into nitrogenous or proteid 
substances, sudi as flesh and the albumen of 
an egg ; carbohydrates, such as sugar and the starches of 
flour and potatoes; and fats, such as suet and butter. 
The digestion of the proteids, of the carbohydrates, and of 
the fats is performed in different parts of the digestive 
qrstem. The solid food is first masticated in the mouth, 
where it should be thoroughly reduced to small pieces bjr 
the incisor and grinder teeth. Mastication is aided by the 
saliva from the salivaiy glands inside the lower jaw and 
undmneath the tongue. The saliva, besides helping masti- 
cation, acts on the carbohydrates of the food. It changes 
them into a more diffusible form known as grape sugar. 
The process of digestion, then, begins in the mouth. 

The masticated and partly digested food is passed down 
tile gnDet into the stomadi. Bare it undergoes further 
Tt is tiiumed to and fro by tbe mtiseular action 
of tils weOs of the stimiadb^ and in ^s way is thoroughly 
Bo&ed with the gastric juice iriuel^ it secret^ glands in 
theasiralls. Tte gastric jidoe acts (m the p«meM foods and ^ 
dbauges them to timito substancMss, cal^ p^ptones^ which 
can pses through the waDs of the intstihies and so into 
tiii'Upod;' 

i' 
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The food leaves the stomach in a thick pea-soup>like 
form and passes into the small intestine. Here it mixes 
with the bile from the liver and with the pancreatic juice 
from the pancreas. These act on the carbohydrates and the 
fats. The digestion of the carbohydrates, which had been 
arrested in the stomach, then recommences, while that of 
the fats begins. 

The digestion of fats is different from that of the proteids 
and carbohydrates. It proceeds, not so mu6h by changing, 
the fats into chemically simpler bodies, but by breaking 
the'globules of fat into extremely small particles. A similar 
action is seen when drops of oil are violently shaken in 
water. The liquid becomes white and creamy owing to the 
drops of oil breaking up into an extremely large number of 
very small droplets. In this form the liquid is called an 
emulsion. The digestion of fats is of this nature. The 
bile and pancreatic juices act on the globules of fat and 
turn them into a white creamy emulsion. In this form the 
fats are passed into the blood. 

The food, having been digested in this manner, is passed 
into the blood and enriches the plasma. The 
SttbSaacsa^^ nutriment, however, is not wholly retained in 
the blood. Part of it, especially the sugars 
and fats, is absorbed by some of the tissues and converted 
into a reserve supply for future use. The liver, the muscles, 
and the connective tissues that bind the organs together 
are the tissues principally concerned in the storing of 
reserve foods. 

The blood, rich with its absorbed food, passes straight 
from the digestive tract to the liver, through the substance 
of which it permeates in a network of fine capillaries. The 
liver cells absorb the excess of sugar from the blood and 
con^nert it into ^cogen or animal starch. This xemaina 
ia the cdb of the liver until the nutritive eond^i^; 
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of tike Uood so changes that the glycogen is taken back 
again into it for the purpose of general nutrition. In a 
similar way glycogen is stored by the cells of the mtts- 
cular tissue. 

Beserre food is largely stoi'ed in the form of fat. 
Almost all the tissues take part in this action, and con* 
nectiye tissue is especially prominent in the work. Fatty 
tissue is formed not only from the emulsified fats passed 
into the blood, but also from the carbohydrates and even 
from the proteids. It is well known, for example, that 
porridge, bread, potatoes, and sugar, which are carbo- 
hydrates, are fatt^pii^r The fat globules stored in the 
cells must, then, be manufactured by the cells themselves 
from the nutritive plasma, just as glycogen is manu- 
factured by the liver cells from the sugar of the blood. 

The body, then, contains reserve stores of carbohydrates 
and fats which can be drawn upon when the nutritive 
quality of the blood deteriorates. At such times these 
substances are the first to disappear. Thus, during pro- 
longed fasting, or during illness, or at those times of 
encflrgetie work when the tissues are using up food material 
faster than the digestive system can supply it, these food 
reserves me drawn upon to enrich the blo^. A periodic 
supply of nutrition is by this means converted into a 
constmit one. 

6. The impurities resulting from tlie life and work of 
tiie tissues are constanilly being drained into 
the blood mid must, therrfor^ be eonstanily 
removed unless the activity d the tissues is 
to be hindered. The mod im* 

ise cnrhonlc f m d. ipmiif BicMildoff tlie 
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of the water and heat also escape ; a small quantity of 
salts and a large amount of water and heat are dis- 
charged through the skin ; while practically all the urea, 
most of the salts, and a large proportion of water are 
removed by the kidneys. 

The action of the lungs in removing the carbonic add 
has already been considered. It remains to examine the 
action of the skin and kidneys. 

The skin consists of a number of layers. The outside 
The Skin. lawyer is hard and homy, and protects the 
body from injiuy. The outermost scales of 
this layer are constantly being shed or rubbed off in the 
form of flakes. Underneath is a softer layer of cells that 
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sweat glands. These are tube^like structures curled up 
into knots* from each of which a duct passes through 
the outer skin to the exterior of the body. Bound the 
knot is the dose netwoik of capillaries, so that a large 
surface of blood is subjected to the action of the gland, 
which extracts water and salts. These are exuded through 
the duct and form sweat or perspiration. 

Excretion from the skin is constantly going on, though 
it varies in amount from time to time. During active 
exercise, for example, when the skin is suffused with 
blood, excretion proceeds rapidly, so rapidly in fact that 
the sweat collects into visible drops. Usually, however, 
the sweat evaporates as quickly as it is form‘ed, but leaves 
behind on the skin a small deposit of salts. 

The skin also removes the greater part of the excess 
of heat produced by tissue decomposition. The skin, being 
plentifully supplied with blood-vessels in the form of net- 
works of capillaries, brings a large amount of blood into 
proximity to the cooler air. Heat is thus lost ; the 
amount depending partly on the difference between the 
temperature of the blood and that of the air, and ]>artly 
on the quantity of blood circulating through the skin. 
In this way the temperature of the body is kept fairly 
c<mstaut. 

The kidneys remove practically all the urea, most of the 
ns Udnm ^ portion of water. Urea is 

a nitrogenous compound and is the only form 
in which the nitrogenous element of tissue decomposition 
imfm the body. It is xiat» however, formed by the tissues 
thmestvei. It is probable that a more complex nitro- 
gsnoitii subits^ is Homed In Ote tinniai,. which is trans-' 
Imwed into um by aetkm ci the Bter edb. The 
mm ialheti hm the b)oo& Igrthe ceils of the 
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7. The digestive, respiratory, and excretory systems, 

The Hervoos minister 

Gentses for the ^ wants of all the tissues. There is. 
Control of the however, one other organ whose action is of 
extreme iniportance in the organic life of the 
body. This organ is the nervous centre — or 
mther collection of centres — ^which adapts the activity of 
the organs to external conditions and internal needs. 

The conditions of tissue life are not always the same. 
A change in the temperature of the air affects the action 
of the skin. A cliange from rest to active mental or 
physical labour increases the quantity of waste products 
produced and the demand of nerve or muscle cells for 
oxygen and nutrition. Periodically, digestive juices are 
required to deal with the food. Under such constantly 
changing conditions the organs of the body should not 
work in a imiform manner. Unless the bodily machine 
is to become deranged, there must be some mechanism 
by which the activity of the various organs can be 
adapted to the changing conditions. If such adapta- 
tion did not take place, if the circulation, respiration, 
and other organic functions were not regulated to the 
needs of the system, the same uniform stream of blood 
would flow to each organ irrcspective of local and general 
needs. Biuin or muscle, digestive organs, or skin, whether, 
at work or at rest, whether needing much or little, would 
receive the same uniform ration of oxygen and nutrition 
and the same uniform removal of waste products. 

Tlie nervous system ior regulating the organic functions 
of the body is, in some respects, separate 
f system that controls the organs at 
sense and movement, and is called the 
Nervma SyBtm, It consists of two-n^rv^ 
corda^ intesropted by ganglia of nerve ceOs lying in tfonA 
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of ihe backbone iwd paiwiiig down the whote len^ of it. 
The iWYeB pasaing fiom eoids and ganglia join aith 
the spinal nerves and with a large nerve from the bulb 
caHed ibo pneumo-gadne. The whole forms a complicated 
network of nervM, whidb finallj pass to the viso^ of the 
chest and abdomen, and espec^j to the muscular walls 
of the arteries of the bodj. The qrmpathetic system is 
thus in dose connexion with the oerebro-spinal system, 
and it is highly probable that some form of local control 
of the organic functions is exercised by means of the 
ganglia of the sympathetic system and the spinal centres 
of the cerebro-spinal qrstem. 

The general control of the whole organic functions, 
however, lies in the bulb. This centre is 


IbsQmiiic situated on the main sensory and motor 
paths to the cerebral hemispheres. It is 
thus in connexion with every muscular 
and sensoiy area of the body. On the other hand, by 
means of the pneumo-gastiic nerve and the distributive 
nerves of the sympathetic system, it is in connexion with 
an the viscera and the blood-vessels. Afferent stimuli, 


Hm, from any part of the body can, through the organic 
centre in the bulb, influence respiration, circulation, or 


The organic centre, with the exception of that part 
which controls leq^tion, does not act under the control 
of the cerebral hmiqpberee. We cannot will to make the 
ImrtheatlMderorto We can, howmser, 

eeited Ota breathing to mm extiait, thoi^j^ we cannot 
it at wBl, 1%e mtoh however, 
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of health or illness that forms so important^ yet so undis- 
criminated, a background to conscious fife. 

The most important function of the organic centre is to 

The Ckmtrol l^he circulation of the blood in ac- 

of the Heart, cordauce with the needs of particular organs 
or of the body as a whole. The circulation 
is modified by altering the beating of the heart and by 
contracting or relaxing the arteries which supply the 
organs with blood. 

The heart is composed of muscular tissue, and its beat 
is the contraction of its walls, by which the enclosed space 
is reduced in size and the blo^ is forced out. Usually 
muscular contraction is due to a nerve stimulus, but the 
rhythmic beating of the heart is not caused in this way. 
The muscular substance of the heai*t possesses in itself the 
power to contract rhythmically. The continuance of this 
power wiU, of course, depend on the regular supply of 
oxygto and nutrition to piwide for the nutritive changes 
and to supply the energy necessary for rhythmic con- 
traction. Any falling off in the nutrition of the muscular 
substance of the heart at once affects the beating. It 
becomes irregular and weak. A similar result follows if 
the blood contains toxic substances, such as an excess of 
waste products. These substances have a numbing, 
paralysing effect on tissue action, and so, by diminishing 
nutritiTe changes in the heart-, impair its beating. 

Though the rhythmic beating of the heart is not due 
to tilie action of the organic centre, yet it may be modified 
by nervous s t -im iili from that centre. The organic centre 
supplies the heart trtth two sets of nerve fibres. By means 
at set the beating of the heart can be made quicker 
and itsoiger, by the other slower and weaker. The 
centre can thus augment or inhibit the activity 
hoiutt In what way the centre acts depends, of 
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ODUne, (m the kind of nenro cunents reaching it A 
seYore paint ^ intenae emotion, a blow on the etomach, 
each reenlts in inhibitorj impulses which maj become 
so intense as actuall j to cause cessation of the heart beat 
and BO produce fainting. Ment^ mi muscular exercise, 
on the contraiy, affects the centre so as to augment the 
actiTitj of the heart and bring about a more vigorous 
cixculation. So intimatelj is the organic centre in relation, 
directlj or indirectly, wi& the whole bodily organism that 
the heart responds to almost every change that takes place 
in any part of ihe body. 

The flow of blood tl^ough the arteries is regulated on a 
slightly different plan from that by which the 
ns Contrsi of heart-beat is affected. The muscular coating 
of the arteries is plentifully supplied with 
nerve-fibres from the sympathetic system. 
Ordinarily the arteries are in a state of sUght contraction 
due to continuous nerve stimuli, probably from the spinal 
centres or from the ganglia of the sympathetic system. £x- 
citakny impulses will thus cause further contraction and 
produce a diminished flow of blood through the artery. A 
weatenfaig of the nervous stimulus, on the other hand, will 
have tiie cpposite effect of rriaxing the artery and produc- 
ing an increased flow of blood through it. 

The flow of blood to any organ can be adapt<Hl to the 
needs of that organ by means of this action of the organic 
eatfte- Tbe presence of food in the mouthy the sight or 
Mkd of food, or even the thou^d^t of it^ affects the organic 
in sn^ a way that the artei^ to the digestive 
in the month and stomadi are rcilaxed a^ tiie 
<fawia ^n the digestive tract is gieatiy inereaeed. 

^ aiw also stmnflated to activity by 

a Ji iii iii i L SuieSkdkNitive 

liillim Jaa aad nonrad htin Afr f rant in 
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t h o . foo iL fiJxMiifc to. be. eaiteu. In r wrj 
tbe flow of blood to ftn organ in vigorous action is increased. 
The increased circulation through the working organ thus 
meets the demand for an improved nutrition and for a 
more rapid removal of waste products. 

The circulation is thus modified according to the needs 
of the various organs. During a meal, and immediately 
after it, much of the blood stream is diverted to the digestive 
organs; during physical labour to the muscles; during 
mental work to the brain. It is not advisable, therefore, 
in the interests of digestion, to play games or to study 
immediately after a good dinner. 

One of the most important of the functions of the 
organic centre is to keep the body at a uniform temperature 
by regulating the supply of blood to the skin. Heat is 
continually being produced by the decomposition of living 
tissue. During exercise, however, the amount formed is 
much greater than tliat produced when the body is at rest. 
Also during hot weather radiation from the skin tends to 
diminish, and during cold weather to increase. Hence there 
is a need for adapting the radiation from the skin to the 
temperature of the air and to the condition of the tissues. 
In cold weather the arteries to the skin are contracted ; 
consequently, less blood circulates in the skin and less heat 
is lost.. In waim weather and during active exercise these 
arteries relax and the skin is suffused with blood ; hence, 
radiation of heat increases. In this way, whether the body 
bo at work or at rest, whether the weather be cold or hot, 
the temperature of the body is kept more or less uniform. 

Bespiration, as well as circulation, is under the control 

of the organic centre. The exchange of 

gases between the tissues and the air through 

the medium of the blood depends partly on 
the of blood through the tissues and luiig% 
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and fta&y on tihe anotiiit of air into tibe hmga, 

tbit is on the frequencj and the depth of breathing. 
Heooe^ to adapt eidiange of the gasea to the needs of 
the system the cueolation and tho respiration have 
to hf modified ooordinatdj. 

Unlike the beating of tJ^ heart, respiration is tbe direct 
effect df nerrons stimnlation. lOxytlunio inspiration and 
expration are produced ^ rbjthmic n^ous impulses from 
the organic centre. Bespiration, therefore, is opmi to 
manj infinences from all parts of the i^stem. Emotion, 
r pain, conoentrated intellectnal work, a d^h of cold water 
I on the skin, irritation m the nasal or bronchial passages, 

I aO cause modifications in breathing. In theseoases afferent 
^stbnnli reodb the organic centre and reeult in modifying 
iJm rhythmic impnlses to the lungs. . 

Ihe CM’gank centre, hcwerer, not only responds to 
afferent stimuli, but also to the condition of the blood. 
Just as the quality of the blood affects the activity of the 
musdbs <ff the hea^ so it infincnces ^ activity of the 
ceib of the organic centre. Ycmous. blood, that la bl^ 
ttod containing an excess of carbonic 
aeidi spniiee an increased actirity in riiat part of the 
OfliEtewiiidioontrob breathing As the venous character 
of the Hood inereaaes, the aethrfiy of the centre becomes 
IttM ind more riolmit. Such a state is seen in breath* 
liNMif, iriieii, it is evident, ^ centre is convulsively 
iMpq^tod 

< of liilood thus aftwis relpkatkBi. But 

WBUrni eharactpr of the blood is a mefuntre of the 
of the tisniee* Bmm reqoratkm adapts itself, 

4^^efi^4aMeraoi^ WhsAlhehody 

q^dst} teilh' it qnilidDiiai* 
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is, then, a sign that the -sjste^ has re^hed its limit of 
adaptability. It means that the respiratory mechanism is 
being strained beyond its Capacity, in tiy^g to oxygenate 
the blood and to remove the cscrbonic acid with sufficient 
rapidity to meet the demands of the tissues. • 

8. Sufficient accoimt has been given of the organic 
functions and of the way in which they are 
to^Heal^ adapted to the needs-of the system to indicate 
Lifeimd ^ conditions for healthy life and growth.* 

Growth. Primarily healthy life and growth depend 
on 'the quaUty of the blood and* the vigour of 
the circulation. • Hence whatever measures are taken for 
developing the body physically, they should all aim at- 
bottom at improving the life-giving properties of the vital 
fluid. • . 

The heart should be -a. sound muscular organ able to 
respond by vigorous and strong beating in limes of ener- 
getic action. The blood should be nourishing. . This 
depends on the food and digestion. Nourishment 'should 
be sufficient for.life and growth. It^'should provide varied 
material for builtog up nerve, muscle, and bone. It 
should be easily digested, for the energy of food cannot 
become the energy of life and growth unless the food enters 
the blood and is built into living tissue. A cbijid may 
become physically weak and mentally defective as much 
from bad feeding as from under-feeding. 

The blood should be well oxygenated. For. this the 
blood should be plentifully supplied with red corpuscles, 
the oxygen carriers for the tissues. Anaemic children axe 
wanting in physical and znental vitality. They oannoi 
respond with the boisterous energy th^ is a sign 
hesJithy ohUdhood. They pale, hoUow^^ed, and 
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•uffeni. Diipastioxi » c mteebled . Tb» slightest exertion 
brings on breathlessness and exhaustion. With each a 
condition of the blood Tigorons growth is impossible. 

^ The lungs, too, should be capacious and the breathing 
deep and well controlled. Energetic action shouM not 
easily bring on breathlessness ; for breathlessness, if easily 
produced, is a sign mther of poor lungs, weak heart, or 
anaemic blood. Bespiratoiy failure may be due either to 
the lungs not bringing the air in sufficient quantities to the 
blood, or to the heart not forcing the blood sufSciently 
rapidly through the lungs, or to the inability of the blood 
to absorb sufficient oxygen. Hence, for oxygenating the 
blood during active work, and for the continuance of work 
in an energetic manner, capacious lungs, a strong heart, 
and blood rich in red corpuscles are essential. 

It is needless to enlaige on the importance of breathing 
pure fresh air to oxygenate the blood. 

The purify of the blood depends on the energetic action 
the f kin, lungs, and kidneys. Hence mental health and 
vigour depend on the health of these organs. Much of the 
languor, hsilesniesi^ and irritihiUty that attend a aeden* 
teiy B£e result from the faulty action of the excretory 


organs. 

ISius, in the physieal developiiiient of the young, food, 
fresh air, and the develcqpmmit of good lung capacity, a 
stamg hearty and vigorous digestive and lystems 

eie it great importance. Some of these concern the 

tsMbsr and xequiiet 

Urn isrtivify of tiie organs is under thi oontadi of the 
eeniie^ uidth to of tetost oo nd itiosiiff and 

SlieofisullSoni n hosesfer, 


isdksit* under Ike eenissl or tinntiori 
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changes throughout the- whole bodj can^thus be stimulated, 
and health and growth fos^red. The kind of life fayour- 
able to the energetic functioning of the organic system is, 
then, of vital importance in physical education. Its general 
character has, in some measure, already been suggested. 
Exercise, it has been seen, promotes respiration and cir- 
culation and results in improved nutritive changes. It 
also increases the circulation through the skin and so tends 
to purify the blood. It will, however, be seen that relaxa- 
tion, rest, and sleep are also important agencies in the 
development of the body. Hence, the kind and amount of 
exercise and of relaxation necessary to healthy life and 
growth should be fully considered in organising the life 
of a school. 

Finally, there should be emphasised the connexion be- 
tween the vigour of the organic activities and the mental 
development of the child. Mental life has its physical 
basis in the activity of the nerve cells of the cerebri hemi- 
spheres, Consequently, its vigour will depend on the 
quantity and the quality of the blood circulating through 
the brain. Impuic blood, blood poor in oxygen and in 
nutriment, or a feeble circulation, have their effect in 
producing feebleness of conscious life. Under such con- 
ditions fatigue is moic easily brought on and more slowly 
recovered from, and the vigour of mental life is never very 
great. 

The organic life of the body, however, is reflected in 
consciousness in another way. Through the afferent fibres 
of the sympathetic system consciousn^ is influenced by 
the state of the body* These organic impressions jgure 
li^fgely of an emotional character. They give US little 
pteoiie knowledge concerning the state of the orga^ ol 
the body, but they have a gmt influence on the genetel 
sttsotional tone of consciousness. IrritabOity, W spj^ ^ 
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mental dq^nsion, and eren melancholia pervade our mental 
^e during ill health and bodily weakness, while bright 
and happy spirits and cheerfulness attend vigorous health. 

It is evident, then, that the pervading mental tone is 
largely the outcome of bodily states. And the kind of 
mentid tone determines very largely the lines of mental 
development. Feebleness of mental life, irritability, and 
low spirits beget a timid outlook on the world, and the 
child grows up lacking in that manliness, self-assertion, 
and self-confidence without which is no effective and suc- 
cessful living. On the other hand, cheerfulness, mental 
elasticity and vigour b^t that boisterous, courageous, 
and manly outlook that welcomes difficulties and struggle 
and finds its greatest pleasure in hard-earned victory. 



CHAPTER VIL 


FATIGUE. 

1. The life of the tissues consists in the double process 
of elaborating complex living molecules from 
Continued the nutrition and oxygen supplied by the 
byFati^e^^ blood and of the destruction of those mole- 
cules. At every moment of life, energy has 
to be supplied to the cells of the tissues to replace the 
energy lost by tissue decomposition. But during the active 
functioning of an organ energy is expended at a much 
more rapid rate than when the organ is at rest. The living 
substance is the storehouse of the energy of bodily work, 
and during muscular contraction and nervous excitatioii 
muscular and nervous tissue is rapidly decomposed to 
supply the energy for these forms of activity, just as coal 
must be continually burnt to supply the energy for the 
working of a steam-engine. Since, however, neither muscle 
nor neiwe cells have an indefinite fund of energy, function- 
ing must, if continued long enough and with suf&cient 
vigour, result in a gradual exhaustion of tissue energy, 
and lead to a total disability to continue either muscular or 
neiTOus work. 

Such a condition of the tissues would be one of total, 
collapse, and recoveiy would involve the gradual rebuilding 
of the tissue substance, a process that would be veiy dow. 
Before such a state of exhaustidn is r^hed, however, thw 
aie matiy obvious sighs of discomfoi^' of strain, and ^ 
ov^orir. 
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After Tigorous work has been prolonged for some time 
we beoome aware of a growing feeling of tiredness and 
a disinclination to continue, and a desire for rest. 
Our efforts lack that elasticitj, brightness, and * go ’ that 
mark our work when the mind and the body are fresh. 
Beet comes as a distinct relief. Attention to our work, 
howeyer, though it begins to flag, can be forced. Work 
can still be carried on by deliberately ignoring these warn- 
ings, until a stage is reached in which botii mind and body 
reftise to ie driren. Attrition can no longer be forced, 
nor the signs of distress ignored. Work then comes to an 
end from total inability to continue. 


2. It is erident that these sensations of fatigue and 


HStsiesf 

FMgss. 


strain are produced by bodily conditions 
resulting from prolonged cell activity. The 
actiyity of the nerve cells of the cerebrum is 


influenced either through the blood stream or by incoming 


stimuli through the afferent nerves from the bodily organs. 

At a first glance one is apt to suggest that 
tlssss bodily conditions of fatigue are due to 
^ " inoreasiuglossof power in the organs working, 

and there can be little doubt that loss of power is a factor 
in fatigue and yet more in exhaustion. But beside loss 
of power as a result of ceH activity there is a continual and 
unomriiig accumulation of waste products, the outcome 
of tissue decmnposition. It is vety probable that these 
predoets meaedm some hanpful influence on the activity of 
tib in whkdi are preemit 
Hmgr fubstanoee affect in <m way or anotbrnr the 

Indiim of ilMi Some atimulato tlM edtt 
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of the nerve cells, and when taken in laorge quantities leads 
to violent convulsions. On the other hand, tobacco dimi- 
nishes the activity of the cells. It haa already been shown 
how the waste products of tissue destruction affect the 
action both of the heart and of the centre of respiration. 
Hence it is very probable that the waste products of tissue 
life and functioning have a harmful effect on the activity 
of nerve and muscle cells, exerting a numbing influence, 
and, in large quantities, altogether paralysing their func- 
tioning power. That the waste products are harmful is 
suggested by the facts that the excretory system of lungs, 
skin, and kidneys exists for the purpose of ridding the body 
of them, and that any weakness or disease which causes 
deficient excretory action has very pronounced mental and 
bodily symptoms. 

Since the life processes of all kinds of cells are in the 
main very similar to each other, it is very 
Kervous likely tlmt the harmful effects of waste 
products i» felt by all tissues. But since 
Toxic Agents, differentiation of function is so marked a 
feature in the human organism it is a 
reasonable supposition that some kinds of cells are more 
sensitive than others to the action of toxic substances. Of 
all the cells of the body those of the nervous system are 
peculiarly sensitive to conditions external to them. The 
quantity and character of the blood circulating through the 
nervous system immediately influence the nature of the 
metabolism within the nerve cells. Fainting, delirium, 
convulsions, lassitude are some of the many symptonm 
an abnormal action of the blood on the ne^e 
Such sensitiveness to bodily conditions is what we shouM 
6Qi|i6cA in a system whiohr^gulates and controls theaotivi^ 
of ill the other lystems of the, body, diminishh^ 
inonDseiiig it eeeording to internal or estnnal conditions^ 
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Since, too, tlie ceUa of the cerebral liemispheree are the 
most highly differentiated and developed of 
SpSa all the cells, these are peculiarly liable to 
be affected by toxic agents present in them 
or in the blood stream, and the effects of 
sndi agents will immediately be felt in consciousness. 
Those agents that stimulate metabolic activity will produce 
a heightened conscious tone; those that diminish such 
activity will induce a lowered tone. It is well known that 
many drugs, such as chloroform and ether, have a very 
marked influence on the nerve cells of the cerebrum, and 
produce importmit changes in consciousness without affect- 
ing materially the functional activity of the rest of the 
qrstem. Alcohol, tobacco, or opium, too, has each its 
stimulating or soporific influence on the nerve cells. 

It can now be conceived how prolonged and vigorous 
activity in any tissue, whether nerve or muscle, may lead 
to cmidHions which render the further continuance of work 
increasingly difficult, and how these conditions may be 
reflected in consciousness by sensations of lassitude, tired- 


ness, and fatigue. 

8. With a view to gaining some data for working out 
this problem. Professor Mosso, of Turin, 
performed a series of experiments on living 
muscle. Taking a muscle with the nerve 
aUached from a newly^kiUed llri>g, he stimu- 
latfd the musdk to periodie contraction hj a series of 
eli^^vie shocks paifted throui^ the nerve* By means of a 
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began to relax, quickly at first, but afterwards with in- 
cre^ing slowness, until its original position was reached. 
With each successive shock the contraction proceeded more 
and more slowly ; the extent of the contraction also dimin- 
ished and the relaxations became more and more prolonged. 
Finally, after from 1,000 to 1,500 shocks, the limit was 
reached and the muscle failed to respond. 

Prom this experiment it is clear that from the first 
beginning of active functioning there is a gradually in- 
creasing inability to respond, leading finally to total dis- 
ability. But the experiment does not establish whether 
this increasing inability is due to loss of energy or to the 
toxic effects of the accumulating waste products. To 
decide this point Professor Mosso washed the blood 
vessels of the muscle thoroughly in saline solution, so as 
to remove the waste products, and then subjected the 
muscle to further experiment. It was found to respond 
again, though neither so imdily nor to so great an extent 
as at first. Still, it had regained much of its foimer 
p<iwer. Consequently, it was clear that much, though not 
all, of the inability to respond was due to the toxic in- 
fluence of the waste pioducts produced by the contraction 
of the living substance of the muscular fibres. 

In normal l>odily activity, however, muscular action is 
stimulated and controlled from the nerve 


Fatigue of 
the Kerve 
Centres. 


centres, and this experiment, so artificial in 
its character, gave no information as to what 
effects might be produced on the nerve 


centres directing the muscles. To throw some light on 


this point the hand and arm of the experimenter w;ere 
strapped to a table, so that no group of muscles could be 
moved but that of the middle finger, to which was attached 


a weight by means of a string passing oger a pulley. The 

tli» weight by Tolante^ 
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effwt Kt ngalar intemb ; the resvdte hemg recorded I 7 
me aiM i of » et^le attached to the weight marking a moving 
aheet oi amohed {^aaa. 

In tUa caae not only mnaoular enwgy but alao nervous 
enogy in the various nerve centres controlling the muscles 
waaeacpended. As the experimmit proceeded, the he^ht to 
which the finger could raise the weight began to diminish, 
and the contraction of the finger became more and more 
pnfionged, until finaUy the strongest impulse of the will 
failed to produce any result. Was the fatigue, however, iu 
the muscular tissue or in the nervous centres directing the 
muscles? To decide this point electric srimulus was 
resorted to, the shock being applied to the nerve passing 
down the arm to the fingers. Am a result, the muscles that 
previously had failed to aespond to voluntary effort now 
contracted, showing plainly that the inability to respond 
was not in tlm muscular sutetance but in the motor centres. 

Nervous substaim, then, is more liable to fistigue than 
muscular tissue and we are thus M to conclude that in all 


eases of fatigne, even from physical exertion, the fatigue is 
hugely of a nervous character. 

4 Ibeae experiments, and others (ff a simiiar nature, rough 
as tiiX' enggest beymid doubt t^t the 
physuhigieal cause of fatigue, particularly in 
Hs initaal stsgw, is not so much the exhaus- 
tion of tissue misrgy ae the peralysb of tissue activity by the 
teiio aetion <d the waste products of thst cavity, tniese 
WMteprodoetsaetasnl^of mtAty valve^ oausing dis- 
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Gffects of which are much more serious and lasting are 
those of the initial stages of fatigue. This indicates that 
in exhaustion there has been a drain on vital energy wliich 
cin only be compensated by the slow building up of new 
tissue and the storing of new power. In the initial stages 
of fatigue, however, relief is obtained when the toxic sub- 
stances have been removed from the system. 

The first signs of fatigue, then, must be regarded as a 
warning that the nervous and muscular tissues have 
reached the point beyond which further work will make 
a considerable stmin on their vital energy. The system, or 
some part; of it, is functioning beyond the capacity of the 
body to deal with the results of that functioning by remov- 
ing waste products and by restoring the energy expended. 
As has been suggested, the more sensitive higher centres 
of consciousness first feel the effects of the toxic waste 
products, and the first signs of stmin are given by the 
feelings of tiredness and lassitude, by the want of bright- 
ness and elasticity, a considemble time before tlie lower 
centres and the muscles are materially affected. As work 
continues, the effect on consciousness increases, thought 
becomes more laboured, voluntary actions are less skilfully 
performed, the power of making persistent, strenuous, and 
{)atient effort decreases, and disinclination to work becomes 
increasingly intense. The conscious control of thought 
and of voluntary movement is thus impeded, and finally it 
ceases, either voluntarily or through incapacity to continue, 
before the nervous and muscular systems as a whole have 
become utterly exhausted. 

But when initial fatigue is pushed to exhaustion the 
body incneasingly suffers from loss of energy, and reootmy 
theu iuFolYes the slow building; up of new tissue and 
energy. The further work is car ried bey ond the point ^ 
iuBBal fttigue, ^ gieati^ ii the dra^ on y^ 
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n^re bam is done, and tbe slower is tbe recoveiy. It is. 
ibm, more economical of bodily energy to cease work when 
tbe first signs of fatigne show thernselYes. in order to take 
a brief recuperatiye re 8 t» than it is to continue work and 
push to OTbaustion. During a brief rest taken in 

time ^e system rapidly leooTers. toxic waste products are 
remored. energy is restored, and work can be begun again 
with renewed zeal. Begular successive periods for re- 
cuperative rest t&roughout tbe day will thus defer tbe time 
when work should cease altogether. More work can be 
accomplished with less harm under such a plan than when 
work 18 continued without regular intervals for rest. On 
the latter plan, when fatigue sole in increasing efforts of 
will to maintain attention and to force work have to be 
made; and this means a further exiiendituiu of nervous 
force, which aggravates the evil. 

6 . As the cause d fatigue is tbe toxic action of waste 
products together with tbe loss of energy 
in tiie functioning cells, rest is essential to 
recoveiy. Continued activity can only 
augment the During the whole time of function- 
ing. however, the ^stmn. by means of tbe blood stream, is 
endeavouring to cope with the bodily conditions. Waste 
products are being poured into the blood and cicculate<l 
through the body and so through tiie excretory system, 
and nourishment is continuously being si^pli^ to the 
iroririsg oiigans . i^gue. however, means tliat tiie body 
smaol remove produete and supply nourishment 
||i% enoui^ to meet the demands, and tims. so to 
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worki^ tissues of the Tmste products, is fouling itself, 
and circulating these toxic agents throughout the whole 
system. Hence, though the working tissues are the first 
organs to be fatigued, yet, as the waste products accumu- 
late in the blocni, all the tissues begin to feel their evil 
effects, and fatigue begins to be general. As* the nervous 
tissue is the most sensitive to the action of toxic agents 
this fatigue is mainly felt in the nerve centres, especially 
in tlie higher centres of consciousness, which are the most 
sensitive of all. 

Wlien fatigue is purely local it is obvious that change 
of work will rest those tissues that are 
fatigued. Change from one kind of mental 
work to another, or from mental to physical 
labour, will bring distinct relief and produce good results. 
Regular changes of this kind throughout the day will 
bring all the nerve centres into action, and yet will give 
periods of relaxation for each, during which recuperation 
can take place. Strain and over-pressure — evils so common 
at the present day — ^are largely due to badly adjusted 
burdens, and would be prevented if changes of work were 
more frequent. 

Although recovery from local fatigue is taking place 
when the nature of the work is altered, yet general fatigue 
is increasing. The blood stream still continues to gather 
in the waste products. Hence, as the day goes on, general 
lassitude and a desire for total rest denote that the nervous 
system as a whole is feeling the effects of the day’s activity.- 
The system is perni^ted with the waste products of t£e 
continued work, the nervous system in particular responds 
with ^Rminishing vigouT and energy, and feelings of lassi* 
tiidj^ tiredness, and fatigue colour our consciousness. 
iM. atone, can xmm^ general Mgug^d jtowgk 
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Sleep is the nst of oonsoioiisiieBs. Hie whok eastern, 
» hoverar, is not askep. Be^ end auto* 
matk actions and organic life go on much 
tlw same as during waking life. Dreams, sleep walking, 
and klkmg indicate that eren some cerebral actiTitj is 
possibk. Yet the essential mark of sleep is tiie cessation 
of conscious life and of those bodily setiTities that &pend 
cat oonseioiis control. During deep, then, we most consider 
tiiat oerdiral aotiTify is reduced below that point at which 
consciousness appears. Hence, winterer reduces the activity 
of the nmre odk promotes sleep. 

Fatigue is ahnort always one of the kctors in the on* 
omning of skep. Continoed cmvbral activity ,‘involving ez* 
pendBure of cerebral tfuwgj and the accumulation of waste 
p^o^ reduces the power of functioning, and hence pro* 
moto the state of skep. Beduction of carcuktion through 
the brain by kasening cerebri activity is also conducive 
to deep. Experimental observation has diown that before 
deqi sets in n%fatfall there toe ccmsiderabk modifica* 
turns in the bodily drenlation. Hie arteries of tiie brain 
eonteact, whik those to the skin rdax . Hence kss blood 
floire tiuongfa the brain and more tibnm^ the skin; a 
state <d thhags ^ promotes ornehna inactivity. Hot- 
water botdes and warm nxmis and ektheo. therefore, by 
pnootiiig cueuktkm m the eactremities and skin favour 
sleep. CkM rooms and iasnflcksit bed dothes ue on* 
Cmwahie. After a nmal, too, Mood is withdrawn from 
tiw Ityaitt ty thf An «E$ity stomach 
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settling ourselves to sleep we cease active thinking and 
shut as many as possible of the avenues for 'incoming 
stimuli. The room is darkened and quiet and we endeavour 
to think of nothing. In every way we seek to reduce 
cerebral activity to a minimum. Pain, noise, light, and 
whatever promotes thought — such as joy, sorrow, remorse, 
pricks of conscience, hope, fear, excitement of any kind — 
by promoting cerebral action with the attendant cerebral 
circulation delay sleep. 

Sleep is necessary to health. Continued want of sleep 
is, indeed, fatal sooner than prolonged want of food, and 
the brain suffers far more in the former case than in the 


latter. Loss of sleep results in marked cerebral changes. 
There is a steady decrease in the power of attention, 
memory becomes defective, and the control and intensity 
of voluntary movetuent are lessened, all indicating a 
steady decline in cerebral power. We must conceive, 
then, tliat during conscious life the expenditure of cerebral 
eneigy is greater than its repair, and sleep is needed as a 
period when elaboration of tissue and energy can proceed 
more rapidly than its destruction. 

The changes in cerebral tissue during the day’s work 
and during sleep are very well summed up by Professor 
Donaldson in the foUowing passage : « From the beginning 
of the day the piucess of running down goes on, all t^ 
constant stimuli hasten it, meals retai-d it, d^gs modify 
it according to their nature. In general there is a tendency 
to run down in the middle of the afternoon, with a return 
to vigour later in the day. On this long rhythm is suj^- 
poiJ mm by which in the evening the blo^ supply to tte 
brain diadaishes at the accustom 
«||^ ja the Wood «up^y ap^ Jo 
iSSffleeepwduoedbytheaofavooella. These^w^w 
e |i|.iii^ tWy' are wmoved and rwWfir actiTiiy mow - 
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difficult^ At the b^giiuiing of sleep these substances are 
.Abundant, the stoied xnatenal in Ae cells is small, and the 
odls themselves are shrunken in various ways. Slowly 
the toxic products of metabolism are removed, and at the 
end of two or three hours the sleeper is in a state to be 
readily wakened, though physiological recuperation has 
just begun. The circulation has become better, the con- 
structive changes in the cdls continue, and at the end of the 
interval the nerve cells aire restored, and the body prepared 
for the next period of work.” ^ 

6. From this analysis of the causes of fatigue and 
recoveiy from fatigue it is easy to point out 
those conditions of living that will most 
readily induce f^igue and those that will 
best retard its appearance. 

Shice one element in fatigue, and the most important 
factor in exhaustion, is the loss of energy in 
Us the functioning cells, it is dear that a well- 

nourished body is a good safq^uard against 
fatigue. It has already beeu seen that the 
liver and the muscles store from the blood surplus nutri- 
tion which can be drawn upon in times of excessive and 
kng-cciititiued work. The presence of reserve material of 
this kiiid, ready at hand to be transtored to the blood and 
to rq^jen^ the enearigy of the working tissues, is a great 
hdip inlwayiiig fatigue and in prarventittg tiie exhaustion 
whlsii loBowi work be continued. 

AMhoui^ rsssarve material of this kind is a great help 
hi times of aetive prokn:^ work, yet a wril^nouriitiied 
is one whose' nervous and muscular fiisiies are 

!Eh««Mi|proC 

SiiMlni'liDoA iu praMBt.ipMil ibi flis §attot oi 

> » IM, ■ 



FATioirii. 


reserve uutriiueut, but adtimlly tbe* tissues in the form 
of nervous and muscular power, upon which large demands 
can be made without harm resulting. Such tissue, more- 
over, is full of vigorous life, is capable of more intense 
activity, and can renew itself with greater energy than 
tissue of a weak, flabby, and debilitated character. 

Especially should the nervous system be thus strong, 
vigorous, and well-nourished, since fatigue is first felt 
in it. On its activity depend, moreover, the life processes 
and the harmonious fimctioning of all the other organs in 
the body, and on the tone of the higher centres depends 
the vigour of mental life. A vigorous and well-nounshed 
nervous system is thus essential ' healthy to vigorous 
physical labour, and to sustained mental work . It is well 
known that after serious illness, when the nervous system 
is completely debiUta^, the slightest mental or physical 
exertion rapidly brings on fatigue, and, if continued, results 


in a serious relapse due to exhaustion. 

The life and activity of the tissues is also dependent on 
sufficient supplies of oxygen. So, blood rich 
The Supply oxygen carrier, haemoglobin, is ob- 

of Oxygen. aid to vigorous and prolonged 

ac?tivity without fatigue. Anaemic persons soon succumb to 
fatigue, and easily become exhausted. All the organs of 
tlie body experience the evil effects of the poor vital stream. 
They are always more or less devitali^. They fail more 
rapidly, and recovery must be slow, since the building up 
of tissue is dependent on oxygenated blood. Thw is, 
under such conditions, a permanent tendency for feti^ 
to become chronic, as the tissues are always in a state 

of reduced energy. ^ ’'f “'f ^ 

enoitial condition for vigorous and prolonged mental 
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fttiyne . The mere breathing of air charged with carboaie 
add and orgaoie refnae from the air paaaagee will in itaelf 
bring <m a phjdological atate analogotu to fatigue. The 
Uood, under auch dreumatanoea, can never become 
thoiouj^j o^genated and cleared of carbonic add, while 
the noxioua <nganie aubatancea decompoaing in a room, 
aqperheated and aurohaiged with moiature, act aa poiaonoua 
agenta on the blood. To auch conditiona ^e tiaauea 
react bj decreaaing activity. The l angu or, laadtude, and 
he adiich e produced by breathing fonllur ihdi^te that the 
action on the higher nerroua centrea ia very similar to 
that reaulting trom the action of the waste products of 
the tissues. Well ventilated romns, then, are a neces- 
sary element of the adiool economy, so that the greatest 
output of work may be obtuned without detriment to the 
body. 

3%e rigidity with which fatigue is produced and is re- 
oovmed from depends also on the cireuta- 
Ihe tfam ot the blood. The rate at which the 

tissues r^Ienish their energy both during 
and after functioning, and at which the 
waate produde are removed from the working tissues to 
the eaKoetoiy organa, is determined entirely by the vigour 
of timcircnlation. A sluggish flow of blood is coi^ducive to 
the oncoming of fatigue. a drcuktumia the natural 

ootoimiaolaaedenteiyooevmtimi. iSie heart ia leas active 
r^ tSan dnt^ muscular activ^ Hence, if life 
is of a scdMriaay ldad> the heart hecooMe adapted to the 
irart: H if celled o» to diih wrt pew 
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ciix^ulation. Under such conditions the tissues are in- 
eaj^ble of offering a strong resistance to the onset of 
fatigue. Active exercise is essential if we would secure 
vigorous work at school, for it is only by means of active 
exercise that a powerful heai-t can be developed and circu- 
latioii made vigorous. 

Active physical exercise during some considerable part 
g ..j tte day should, therefore, be part of the ^ 

Ezei^e. pupils, and if this is not obtained 

out of school hours, it should be included in 
the school curriculum. For younger pupils the amount of 
class-room work demanded at present is certainly too 
great. Mucli more of their time should be spent in active 
physical exercise in the open air. During winter gymnastic 
exercises and open-air games should be taken in school 
hoiu’s, for by the shortness of the days play after school is 
much curtailed. 

After each lesson thei'e should be at least five minutes 
vigorous physical activity. Circulation is thereby im- 
proved, and the tendency to fatigue lessened. These 
intervals throughout the day are suitable oppoi*tunities for 
practising drill, breathing exercises, and indulging in 
m'mitive singing. During vigorous muscul^ exercise, 
however, respiration is increased, and there is a greater 
amount of carbonic acid expired. The air of the room 
is thus being more rapidly fouled than during the more 
sedentary class-room studies. Consequently it is advisable 
tliat duiing such exercises the rooms should 1^ flushed 
with fresh air from open doors and windows. 

It should hardly be necessary to point out that the 
rapid removal of waste products prevents the oncoming of 
&i%ue, and also aids in recovery from it. The excretoi^ 
system must, then, be in a healthy condition. It irill bO;, 
mm h tim nest dieter 
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in amount and in kind, promotes the healthj activity 
of the skin and kidneys. Moreover, habits of cleanliness, 
by keeping open the pores of the skin, maintain it in a 
healthy condition, and aid the excretion of waste products 
through this channel. 

7. Since a large part of the daily life of the child is 
q)ent in school in active mental or physical 
ttaofMtod question of fatigue is very ini- 

Wmk. portant in school economy; paiticularly as 

the period of school life is sJso the peiicxl 
of growth. The aim of the teacher should always l)e the 
development of the child both mentally and physically. 
Hence the organisation of the school pursuits and oceupi- 
tions should be such that the body, as well as the minrl, 
develops its full capacity by means of such life. No school 
life is satisfactorily organised if the school conditions lead 
to physical deterioration or require long periods of 
for recuperation. The school life is out of haimony with 
the natural line of child growth if the whole being, IrmIv 
and soul, is not harmoniously deveioi)ed. In a later 
chapter it will be seen that numtal or physical work, if 
performed under proper conditions, improves the system 
generally, except wh^ carried beyond the pf>iut when* 
fatigueeiuraes. Beyond this point there is a dmin on tht* 
ntal epiOl^ of the qrstem, and positive harm results to 
b^th and growth. The teacher, then, must aim at <»b- 
taiiring the greatest amount of activity without harm 
resolt&tg. piqpti sbcndd be regarded as a living 

maiflinie with a ctefoiii amount of energy to be expendecl 
on dillf imh aii4 with definite powers of fecupmtion, 
iiMMditno b 

maimer. utmost devdopmeni must be seoured by 
mmui ^ yifpmm meuWI and plqwNi v<»r)r, yet the 
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p6rfonned under such conditions, that no injury is don^ 
to the growing system. 

Hygienic external conditions of work will be the first 
Hygienic considemtion. Healthy, well ventilated 
Sumundings. bright and cheerful in appearance, 

well lighted and suitably heated, are the first 
necessity. The school attitudes in sitting, writing, and 
reading should l)e such that if they do not directly promote 
physical development they yet do not lead to positive harm 
in spinal curvature, contracted chest, enfeebled circulation, 
and weak eyesight. Indeed, active measures should be 
taken, by means of exercises to develop the chest and 
back, to promote circulation and to counteract any evil 
effects that may accrue from such positions. Change from 
sitting to standing, from physical rest to active muscular 
exercise is essential to health and growth. A school life 
of a markedly sedentary character will lead to physical 
wtnikness and a stunted bodily growth. 

In organising the school occupations the most vigorous 
work should be demanded when the system 
Wortf^* is most fresh. The first part of the morning 
is tlie best time for mental work requiring 
c^lose attention and concentrated application. After reci’e- 
ation and meals, too, the body is in a condition to with- 
stand fatigue. A complete change in the kind of work 
from lesson to lesson, so that different nerve centres are 
brought into action in successive lessons, is the most 
<H 5 onomical of energy. The risk of fatigue is still further 
diminished when the occupations become more mechanical 
and i*ecreative as the day advances. 

Intervals for recreation of a spontaneous and physical 
character bring relief and promote vigour. This recr^it^ 
play should be energetic but not violent, and should 
Lrried on in the onen air. It should promote 
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dreulatioa ihrough the whole syetein and should thoroughly 
oxygenate the blood. The tissues by that 
means iwU stilled iQ vigorous. life, while 
the higher centres of thought will be 
resting. Becuperation of nervous energy is thus going on 
under the best conditions. After such recreative play the 
pupils should feel rd^l^, bright, and eager for further 
steady work. The interval for recreation to be of real 
value should be sufficiently long ; at least from fifteen to 
twenty minutes. Evei^ possible moment should be spent 
in recreative play. Teachers should oi^gmise suitable 
games for their pupils and encourage aU to participate 
actively in them. Lounging about the playground should 
not I)e permitted. 

Besides the longer intervals for recreation there should 
be shorter breaks between successive lessons. These breaks 
of a few minutes should be used for recreative singing, 
breathing exercises, and drill. In that way both circulation 
and respiration are promoted, a few minutes* rest is 
obtained, and the next lesson is begun with iuereasetl 
vigour said energy. 

The end of the school session should not find the pupils 
thoroughly fatigued, for tlie evening should 
Bsm m bring otjier occupations for body and mind. 
Hmne lessons sho^d not make heavy denian<ls mther in 
time or en^gy. It should be rememtored that the pupils 
need to enter into the home life, and that reading, indoor 
amnieBieiiti, and outdoor games should find a place in 
tliiir lives. Bedtime idbotdd find tlie idiild 
tmtnotcaAaiiite^ A fisfpged, exImuivM 
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is changed, inspirations are longer, the amount of oxygen 
inhaled is increased, and the amount of car- 
bonic acid removed is diminished. Hence, 
Bleep. ^ there should always be sufficient ventilation 
to provide the oxygen necessaiy for thorough 
recuperation and to remove the carbonic acid and heated air 


which will otherwise accumulate and render proper recovery 
impossible. Sleeping in a foul, stuffy, ill-ventilated room 
is followed by heaviness and a sense of fatigue, indicating 
that the blood and tissues have not been thoroughly cleansed 
of waste products nor their energies renewed. 

Draughts, however, should be avoided, as the skin 
during sleep is more active in perspiring and therefore 
more liable to chills than during the day. On the other 
hand, the room should not be too warm, as warmth tends 
to increase the action of the skin and leads to enfeeble- 
meut of the system by excessive perspiration. Sleep in too 
hot a room never gives that feeling of freshness and 
elasticity which follows healthy sleep. 

Sleep, moreover, should not be longer than is necessary 
for thorough recuperation. Sleep means reduced cerebral 
activity, and activity is necessary for healthy life and ' 
growth. Too prolonged sleep may, then, lead to enfceble- 
ment of consciousness ; and this explains why those whose 
sleep is heavy and long are often dull-witted and unintel- 
lectual. It must be admitted, however, that some of the 
ablest men have been long sleepers. But beyond doubt 
the circulation of the blood and the expiration of carbonic 
acid are reduced during sleep. Hence the life proceed 
of the tissues are proceeding less vigorously than during 
waking life. Therefore, to prolong sleep beyond the amount 
necessary for thorough recuperation of the system is to 
hinder growth, for it is by exercise and activity that both 
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fHie amount of sleep required depends on the age and 
tiie state of health. Dr. Duhes j;ires the following table 
of the amount of work and sleep desirable for boys at 
Tarioiis ages : — 






Hours of 

Honrs of 


. Agoa. 


Work. 

Sleep. 


Troin 0 

to 

1 

3 

... 0 

20 

Nurseiy 

1 

” a 

.. 1 

>* 

»» 

1 

2 

.. 0 

... 0 

18 

17 


r 2 

»• 

3 

... 0 

16 

Infant School 

From 3 

»» 

4 

... 0 

15 


.. 4 

*» 

5 

... 0 

14 


From 5 

*» 

6 

... 1 

13> 


.. <> 

ff 

7 

... li 

13 


.. 7 

»» 

8 

... 2 

12.' 

Primary School 

8 

s» 

9 

2* 

... -2 

12' 


9 

>• 

10 

... S 

11.‘. 


10 

»* 

12 

... 4 

11 


.. 12 

»» 

14 

... 5 

10;' 

1 

fFrom 14 


16 

... <> 

10 

Secondaiy I 

>. 10 


18 

... 7 

91 

Scltool and ) 

.. 18 

Vt 

19 

... 8 

9 

Vnivermiy 

.. 19 

♦ » 

21 

... 8 

8' 


.. 21 

»♦ 

23 

... 8 

8 


It is notieeable in tike above table that. Dr. Dukes would 
<mly require the oldest pupils in a primary school to work 
five hoiOT a day. There can be no doubt that the younger 
ptydls work far too long a time at mental tasks. Tlie 
feted life as a wb<^ is d too sedentaiy and too e iofti atir 
a.'dutmdar. Mat^ of the s<te«i oeoa^^atioiui for the 
ddhSmii iteald te of a itetodim dimsaetw, and 
odteUbndile poctioa of tim time steuld te spent in 
iwcwi^ ttMttfons mental worh 
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should not exceed the limits proposed by Dr, Dukes, 
though such work should not make up the whole of school 
life. 

Especially necessary is it to watch most carefully the 
state of health of the pupils during the 
Prsoantiens periods of rapid growth. (I^e body during 
these times needs all the good nourishment 
Orov^ and fresh air it can procure to build up its 
growing tissues. Large demands are made 
by growth on the energy of the system, and to make 
further large demands by physical or mental work is to 
bum the candle at both ends. Durii^ these periods the 
system may easily be run down, the nervous system de- 
bilitated, the blood become anaemic. Any predisposition 
to weakness of heart, lungs, digestive system, or nerves 
will then show itseW in an active and malevolent form 
During these periods of rapid growth the conditions of 
life shoidd be as favourable as possible to health and 
growth. The pupils should have good nourishment, frosh 
air, physical exercise appropriate in amount and in kind, 
and periods of relaxation and recreatiye rest. Good sound 
sleep is essentiaTand the day’s work should be followed by 
an evening of gentle and recreative employment, in the 
ol>en air if weather permits. Intellectual work, if per- 
fonmnl under proper hygienic conditions, is beneficial, but 
can* should be taken that it is not excessive and that 
it is not followed by fatigue and exhaustion. 



CHAPTER VIII. 


BXESCISE AND OSOWTH OF THE BODY. 

1. Thb natural outcome of organs working beyond their 
power of recuperation and beyond the ability 
of tiie system to replenish their enei^ and 
remove the waste pr^uete of their actinti ]<> 
feti gue. advancing with continued work to 
exhaustion. The exercise of an organ a itliin 
these limits, however, produces other effects of an oppobite 
charaetw, effects equaJly remarkable and general in their 
consequences on the system as a whole. The exercise of 
an oigan is followed by an increase in its functional 
ci^aeitj. Exmcise, in B<»ne way, stimulates the cells ot 
the organ to devd<^ the power of doing tiieir own special 
work. 

A man who accustoms himself to regular vigorous 
mental labour finds bis powers of coucimtnt- 
twm and aiqiliaation growing. He can us 
time goes <m put forth more prolonged and 
mcm vigmont efforts wlHiotit safferiii^ from fatigue 
SimSar leratts follow from mueutar enneiae. Daily work 
with the araw, hade, and kgs results in the whole apparatus 
qI huger s t wag sr . T%e mmienlar 

ttcii fj/Mw oftildbls ol 

■ ia t ii i Biif MiiiMfiiliw mMi 

|i)nn) i mip uttfittf Met fjcsQir* tlwi itoster sod 

hmsdbW- 4i(a Ustvnif wAsihi 


BiSMissis 

rSMtkasl 
Fewer sad 
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mechanism of movement becomes by exercise more effective 
for vigorous work and for resisting fatigue. 

Continued inactivity on the other hand reduces effective- 
ness. Mental idleness renders the cerebral centres in- 
capable of strenuous and persistent work for any length of 
time. Attention quickly flags and fatigue readily sets in 
— proofs that nervous vitality in these centres is diminished. 
The effects of muscular inactivity are equally obvious. 
The muscles become soft and flabby, the joints stiff; 
movements are executed with less intensity, effectiveness, 
and grace; active exercise is soon followed by fatigue. 
Total disuse of any organ, indeed, leads to an increasing 
loss of functional power. Inactivity begets degeneration. 
Just as fatigue lias its effects on the whole system, so 
exercise not only influences the functional 
General power of an organ, but also modifies the life 

Effects of processes of the whole organism. The general 

effects on the system as a whole are more 
imiiHMliately apparent in the case of muscular exercise than 
in that of nervous activity, because the muscles form by far 
the largest proportion of the body both by weight and by 
V4»Iume, Any tissue changes taking place in such a large 
mass cannot but have a marked influence on the life 
and functional activity of every other organ m the body. 

The general effects of muscular exercise are most readily, 
milm'il l>v coutrasting one who lives a sedentaiy life wth 
one liviiH? an active physical life. In the case ^ tlie 

fornter theix, is a geneml tendency to poor 

the actual rt«ult in the case of individuals is not the same. 
People differ in their power of adapting ^ 

physical conditions. The tendency to pwr 
Liwer, the normal result of a sedentmy hfe; 
tendsto become ^r in quality 

Mid. tldi ihtt* ^ tefleoted l» the nnjabied 



S0O nsBcisi AHB ow tn bout. 

TitiUiij cf all tlie tismies. The beat of the heart becomes 
feeble and iire^plar, the cheat ihitt the appetite poor» the 
muflcnlar fraoie soft and flabby, the Iddneya and liver weak 
and irrcf^iilar in their action. Ylgoroiui exerciae quickly 
induces breathlessness, perspiration, and palpitation, and 
prolonged work brings on fatigue. Mental life, too, is 
affected. Headache, languor, irritability, want of control, 
and diminished power of strenuous and persistent intel- 
lectual labour show that the nervous system is as reduced 
in vitality as is the muscular. Becuperatioii after fatigue 
or exhau^on becomes increasingly slow. Both nerve cells 
and muscular fibres seem to have less vitality. Their life 
processes go on less vigorously, and this shows itself in a 
lowered tone in nerve and muscle, and in a feebler power 
of recuperation. Continued physical inactivity, evidently, 
results in disorders as general and as marked as those that 
follow exhausting work. 

In almost every particular the physique of the man 
engaged in active physical labour differs from this. Tlie 
blood is richer and purer, the heart stronger and less liable 
to irregular action, the chest broader and deeper, th(« 
appetite keener, kidney and liver troubles less fnHiiienl, 
the muscular frame larger and finner, and continued 
physical work is carried on with greater power of endur- 
ance. Becupetative power alter illness, fatigue, or exhaus- 
ti<^ is more vigorous, and this shows timt vitality of the 
cells cl the tissues is more intense and that the living sub- 
stance of nerve and muscle has greater powers of rcH^m- 
structicstand elsbotaticii. 

, A life of ecmi^torsble physical activity seems, then, 
cnaBBtfel to good physical rilslily. One wmdd be led to 
mifsefc this from a conridera^tkm dt ifta body sa a living 
IMpgiil^ isadeiqpof parts ftuietfe&iiig.ia lefetion to each 
bo^ aa % 9^ be suitad to 
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its structure! sjid the large proportion of muscle it con- 
Uius would seem to indicate that that life should be, in a 
large measure, a physical one. Within limits, it is true, 
the body has the power of adapting itself to changing 
circumstances. A reduction in the amount of physical 
exercise and an increase in mental labour can, within 
due limits, be endured without disorder, of a serious or 
permanent uatui*e ensuing. The system, however, seems 
incapable of adapting itself to a life of almost total 
physical inactivity. The mass of muscle, under such cir- 
tnmistaiices, liangs on the system like a drag, and the 
physical disorders that follow its inactivity emphasise its 
demand for exercise. Every organ responds up to a cer- 
tain j>oint to the needs of the system as a whole, and the 
heart, lungs, digestive and excretory systems are adapted 
to supply the need^ of a nervous and muscular system 
capable of doing certain work. If the demands made 
by either the nervous or the muscular system be exces- 
sively large or unduly small, the whole machine is thrown 
out of gear. The muscular system may, by excessive 
work, make demands on heart, lungs, and excretory organs 


grt*ater than they can adapt themselves to, and breathless- 
ness, fatigued and strained heart, or general fatigue and 
i^xhaustion follow. On the other hand, by inactivity the. 
response of the heart, lungs, and excretory system may be 
so i^uced that the activity of these organs is not sufficient 
to serve the rest of the system, and disorders ensue. 

2. The effects of exercise on functional activity and on 
health generally are entirely due to altered 
The SUM nutrition. Exercise not oidy increases the 
nutiitive changes going on between living 
substance and the blood, but it alters their 
nature, so that tissue of a different ohara<^ 
is elabdmted during activity from that coimtructed during ; 



(inf aim rntw of ogMief Vb ia laek a fhti tlie 
aaiate miffyiag tti 01901 wifh Idood nlu, the hoort 

{nNUI^ ttl IQBMNPBMMldy 'fMBfedl XVM|plMl3tOCl beootaai mm frequent 
and deeper; the aimmiit dF smdi leapoeae of coitrae do- 
peiidiiigoiitlieecrteiitof theai^^ Ch>iieequeiiUj» during 
actirify an organ ie supplied with blood in greater quan- 
tities and uune oi^genaled than when H is at rest. The 
inoneased drcularioii, too, persists for some time after 
actitiij ceases, so that recuperation can more tboroughljr 
take place.* 

The increaeed flow of hi^j oxjgmiaied blood to the 
working tissues during and after activity 
liiMien neoeesarilj results in more active nutritive 
changes. Tissue elaboratiou proceeds moi’e 
Timii rapidly. What is of greater importanets 
however, is that it is of a diflereiit cbaiueter 
froni that which obtains when the organ is at rest. Buriug 
rest there is a tendem^ for the cells of the tissues to tiuiis- 
form the nutriment of the blood into by-products of the 
liature of reserve foods snch as glycogeu and fats.* It is 
wdl known, for eiample, bow an inactive life tends to the 
accumulation of frts in and about all the organs. Tlie 
ceils when not reguhudy perfonnjng their own special 
function^ revert to the gencnral type of cell that merely 
feeds and stoses food, but does not dahoiate that special 
form of living, aidsdanoe necessary for the perfurmanee of 

' ; , M l if t if tootjooiag, homrar. tin ceUt build 
tqy tigi juilerial used in se^liyiQg the energy to ti m ir- 
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nsmiiB iabttenoe. The eelle aie sitmulated 
to tills speouti form of inetabolisiii by their own activity, 
Haneei selive fimctiomng leads to the increase of f unctional 
pom. 

It can now be seen how a change from disuse to regular 
activity of an organ is followed by very marked changes in 
that organ. During disuse the cells degenerate, their special 
functional vitality is reduced, they are more prone to 
fatigue, and have a diminished power of recuperation. 
Degeneration, for example, is commonly observed when a 
man after a life of intellectual labour retires to spend his 
reiuaming years in peaceful rest. Before long nervous de- 
generation frequently sets in, and is followed by disorders 
such as paralysis and softening of the biuin. When a change 
is made from inactive to active life the reserve substances are 
used up, but they are not lost. They are tiansformed into 
real muscular and nervous substance. The cells gain in 
functional power, they are capable of more strenuous and 
prolonged activity, and have an increased power of iwu- 
peratiou. The functional power of an organ, then, can only 
1)0 maintained and developed by the continued exercise of 
that organ. 

The effects of exercise on the system generally are simi- 
larly due to more active nutritive changes of 
Cl«&ml a general character consequent on increased 

ration tlis circulation and respiration. Since both heart 
System. and limgs are stimulated by exercise, the cir- 

culation through the whole system is more 
vigorous and the blood more oxygenated. Hence the 
nutritive changes throughout the whole of the tissues — 
nerveA, muscles, and glands — ^proceed more intensely during 
eymuisc than during rest. Life throughout the whole 
systom is lived at a more rapid rate. There is a greater 
demand tor nutrition. Beserve materials 
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freely drawn on, and the appetite is improved, and this 
simply means that the system is ready and willing to 
absorb more nutrition. In spite of the reduction of reserve 
substances the weight of the body is increased, because the 
body as a whole is living a more vigorous nutritive life. 
Every organ thus benefits, and the vitality of the whole 
system is improved. 

Besides the increase in nutritive changes there is a 
greater activity in the excretory organs. The increased 
circulation through skin, kidneys, and lungs improves the 
excretoiy activity of these organs. Moreover, through 
the organic centre, exercise stimulates the action of these 
organs. But just as exercise results in an altei’ed nutrition, 
so it changes the character of the waste products fonned. 
The cells during activity are living not only a more rapid 
life but a changed life, and this is seen in the formation of 
different waste products as well as in the elaboration of a 
different kind of tissue. Fats and glycogen contain an 
extremely large proportion of hydi’ogen and carbon, and, 
when reduced, form carbonic acid and water with a gmit 
evolution of heat. These products are removed by the 
lungs and skin. Hence a man leading a sedentary life, 
with a strong tendency to the accumulation of waste 
products, finds that vigorous exercise soon affects hivs 
breathing, makes him perspire, and renders him uncom- 
fartid)ly warm. One living an aetive physical life, how- 
sviar, k^ps reserve substances at a uiintmum, and the life 
processes of the cells being different in character, breath- 
lessness, fatigue, and une<^ortable perspiring do not so 
readily appear. 

mute of the impi^ed Sicti^ of the skin, 
li^, and kldii^s is to pu^ Allthetiasnse, 
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and lassitude disappear. ^ Fatigue is more easily resisted, 
and both body and mind are invigorated. 

3. A sedentaiy life, then, means that, through the relative 
inactivity of circulation, respiration, diges- 
tion, and excretion, the life processes of the 
whole system proceed at a lower pitch. In- 
dolence, physical or mental, begets the seeds of disease. 
Exercise stimulates these organic processes, and so loz^ as 
the heart, lungs, digestive and excretory organs can meet 
the demands of a vigorously active system, the whole 
system benefits by the increased life. The body lives the 
best and healthiest life and develops most during the time 
of growth if brain and muscle are exercised to the limit 
which their powers can bear, and at which the system as a 
whole responds to their organic demands. For full de- 
velopment the need of unrelenting activity of every power 
presses upon us from the cradle onward. 

But if this activity be too great or too long continued 
temporary injury results, and if the strain be still further 
prolonged this becomes permanent. Fatigue and ex- 
haustion indicate that work is carried beyond the point 
at which work benefits the body. Tissues exhausted of 
their energy need to be built up again, and may never 
thoroughly recover their lost vitality and power of recu- 
peration. There always remains a tendency to break down - 
more readily under strain in the future. Fatigue is only 
temporaiy ; rest, fresh air, and nutrition speedily remove 
it. Exhaustion tends to become a permanent in^jury. 

Breathlessness is one sign that physical activity is 
being carried beyond the liwts of safety, tn breathless- 
ness heart and lungs are being excited to the limit their 
capac% in bringing air and blood together in the lungs. 

sets in rest should be taken or serious , 

ihjuiy may resuit: 

15 
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4. In active physical life a greater quantity of food and 
oxygen is capable of being absorbed into the 
Sssiimid by system and built into the tissues than in a 
Bmtass ef sedentary life. Hence, besides an increase in 
functional capacity and organic vitality, an 
active life brings an increase in weight. In- 
crease in weight may be taken as a rough measure of the 
vitality of the organism. Growth, however, though pro- 
moted by nutrition and exercise, is an.innate power of the 
organism during a period of life, a power that differs in 
individuals. Some people are destined by nature to be tall 
and well built ; others to be of small suture and weight. 
Yet it is well to know the average rate of growth in 
order that variations from it may be explained by re- 
ference either to innate capacity or to conditions of life. 

Since increase in weight and in stature is in some degi'ee 
a rough measure of the vitality of the system it may be 
taken as a criterion of health during the growing period. 
But stature is primarily dependent on a lengthening of 
the bony structure, and after all only gives one dimension, 
while tlto body is increasing in three. Increase of weight, 
then, furnishes the best indication of development. 

Growth, as measured by stature and weight, proceeds 
rapidly from birth to the age of twenly-five and continues 
but very slightly to thirty-five or even forty. It is not, 
however, regular from year to year, or from month to 
month. Yariation even occurs from day to night. Statis- 
rics show that from .Angust to DecemW is the period of 
greatest increase of w^ht, tibough this may be explained 
as ooseuilg after a period ol active outdoor life in summer 
and wtaBin. Sunsfaum^ too, has bmiefidal effects on 
vihilify* Stature, on the otW hand, is humeaind most 
xapldljr frosii fim of April to tho of August. 
A-sWQ^ divetgeDtoe il noti^ triten of weight 
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and stature during the day and night are compared. ** The 
various and careful observations of Gamerer show that a 
child of ten years is 700 grammes lighter and 2 cms. taller 
in the morning after a night’s rest, and during the day it 
is losing in stature and gaining in weight.”^ Food, sun- 
shine and activity promote vitalify ; repose in a position 
in which the body presses most lightly on the growing 
tissues seems to 1^ the condition most favourable to in- 
crease in stature. 

The most important irr^ularities in increase both of 
stature and of weight are those that obtain 
Normal at certain times in periods of growth from 

birth to twenty-five. The accompanying 
Stature. diagram (Fig. 9), constructed from statistics 
obtained by Boberts from observations on 
the general population of Great Britain, shows the average 
or normal rate of increase in stature and weight for both 
sexes from birth to the age. of twenty-five. 

'' Glancing at the curve for males it is seen that for the 
first year of life increase in weight is rapid. This is fol- 
lowed by a period of slower increase up to seven years of 
age. From here the weight increases again more rapidly up 
to sixteen years, with a maximum rate between sixteen and 
seventeen years. The rate then falls to twenty-five years, 
and from that time on, if the curve were continued up to 
fifty years, the increase would be slight although con- 
tinuous.*** 

The curves for females are very similar to those for 
males, though showing less absolute gain on the whole 
than in the case of males. Especially is this similarity 
marked up to the age of about ten or deven. Then, after 
a period of considerable divergence, the curves finally show 
^ Donaldson, TAs Chrauftk eSi 
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the female at maturity eome tweuly-fiTe pounds behind 
the male in weight and some four inches less in stature. 
At about the age of eleven the girl begins rapidly to 
increase in stature and then in weight, while the boy 
still maintains the same steady increase that prevailed 
from the end of the first year. At about the age of 
twelve the girl outstrips the boy and continues her rapid 
increase until about sixteen years of age. From twelve 
until sixteen, indeed, the average girl is both heavier and 
slightly taller than the average boy of the same age. After 
sixteen comes for girls a period of steady though greatly 
diminished increase until maturity is reached. The period 
of rapid mcrease for boys does not begin until a year or 
two later than that for girls. When, however, the period 
does arrive the increase is both greater and longer con- 
tinued, and although from twelve to sixteen years of age 
girls are generally heavier and taller than boys, yet at 
sixteen, so rapidly are the boys gaining, the girls are 
outstripped, and the boys gain the foremost place, 
and they continue to improve their position onward to 
maturity. 

Growth is a sign of organic vitality, and the power of 
growth is innate. It may, however, be 
Conditions of hindered or promoted by the conditions of 
life. The conditions of life then will show 
their traces in the weight and stature of the 
growing child. Food, fresh air, and appropriate exercdse 
with periods of rest promote health and ^wth ^ under 
^these conditions the weight and stature of the child diould 
attain their fullest capacity* On the other hand, (fimmie 
conditions of fa%ue and eribaustion, food poor in quality 
or snimll in quantify, foul poor blood, weak digest^, 
all hinder growth. The natural capacity for ^wtb und^ 
thm iMrim 
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the etao^bud perfeotioa marked out for it by its innate 
oonstitation and power of growth. 

OareCol observations on growing children confirm the 
above principle. Daring serious illness increase of stature 
ceases, whilst wright actually diminishes,' though these 
may be more than oounteri>alanced by the rapid increases 
during convalescence. The underfed or badly fed children 
of our sunless and foul-aired slums are as a class small in 
stature and below the average weight for the country. On 
the other hand, the public school boy, who is well nourished 
and whose life includes plenty of exercise in the fresh air, is 
idioTe the arert^ stature and weight for the country, and 
far beyond those of the average youth of our factory towns 
of the North (see Figs. 10 and 10 a). 

The period of rapid growth, ^m twelve to sixteen 
for girls, and from fourteen to eighteen for boys, is a 
time when great care is needed. At this time of life 
boys and girls have a tendency to outgrow their strength, 
a state of fot%ue may easily become chronic, and any 
tmidency to weakness of heart, lungs, nerves, and digestive 
organs may easily become accentuated and serious mischief 
result. Physical exercise or mmxtal work diuing this 
period should never be so great as to strain the system. 
Gmitle exercise should be freely taken, and with fresh air 
and good nourishmmit this period of stress will be passed 
without mischief resulting. 

Semng how important weight and stature ate as indica- 
ticms of healthy growth it is important that 
parooiti^ tenchers, and school doctors should 
pcniodically measure thdr ob^lren in these 
BMpHiii. The weight and .etefnte of each 
ehild should be taken on entering eehool and with strict 

1 0ab Scwddsim, Orovtk oftk* Awiii. Sht. U. n. SI. 
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regularity every six montlis after. Increage of weight, 
though absolutely l^s or greater in any particular case, 
should in the iwAtn follow the curve of increase for 
healthy boyhood and girlhood. Any marked or su dden 
stoppage or diminution of increase is a sign that some- 
thing is interfering with the general nutrition of the ^ 
^I§tgm* These effects may be the results of insufficient 
food or of malnutrition. Improper food, bad teeth, or 
disordered digestion as well as insufficient food may 
cause a falling off of weight. Overwork, either physical 
or mental, insufficient sleep, want of exercise, or positive 
weakness or disease may also result in a falling off of 
weight or stature. 

Equally important signs of vitality are the general 
demeanour and the attitude in walking, standing, and 
sitting. Vitality shows itself in a bright, happy, and 
energetic mental and physical life. Energetic life is the 
normal condition of the healthy cldld. Disinclination to 
do anything vigorously, moping, irritability of temper, 
unhealthy colour, want of appetite, stooping when 
walking, bending forward in sitting are symptoms of 
weakness. 

5. Since the effects of physical exercise on the system 
as a whole depend on the stimulus it gives 
Physical to the action of the heart, lungs, and skin, 
the amount of benefit resulting will be 
proportional to the increase in activity of 
these organs, provided that the exercise does not result 
in too great fatigue either general or local. Speaking 
generally, the heart, lungs, and skin are stimulated in 
proportion to the rata at which energy is expended. The 
more quieUy bodOy enmgy is expended the more rajudly 
is taisstte broken down# Slid the more are the ewires of 
organio life in the bu& diiven to exdte the hearty lung9« 
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and skin to increased action. It follows then that, 
if physical exerdse is to produce its most beneficial 
effects on health and functional capacify, it must be 
sufficiently yigorous and prolonged to influence appreci- 
ably the action of the heart, lungs, and skin, though it 
should not be of such a nature as either to exhaust 
the tissues engaged in movement, or to fatigue the 
heart by compelling it to do more work than its strength 
canbeur. 

Groups of large muscles can, of course, do more work, 
and do it more easily and rapidly, than 
Bisrelses tliat groups of sm^ muscles. When the large 
muscles of the legs, thighs, and body are 
gsiMmUir. doing active work the effect on the system 
generally is much more pronoimced than 
when only small muscles, like those of the hand or arm, are 
used. Cffimbing a hill, running upstairs, wrestling, playing 
football, running races, quickly induce breathlessness and 
perspiration, simply because energy is being rapidly 
eiqwnded in doing work. But, as many large muscles 
are in acti<m, the work is done easily and without 
fotigue to the muscular and nervous tissues engaged m it. 
On the other hand, the muscles of the hand or arm, work 
th^ never so vigorously, are fatigued long before respira- 
tion and circulation are sensibly affected. The smaller the 
groiqp of muscles brought into play the more violently 
and st^uously must they work to produce the same 
general effect as many and large muscles working easily 
and steadily. It follows th^ that such games as 
hociceyi and fives* exercises such as running, 
,11^ walkiiig* ssrinuning, and ski|!|nng* cmitests such 
aS. mom to to and 

thapi! ttoito that enaplcy 
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The heart and the lungs, being stimulated lo increased 
activity, share in the benefits obtained from 
Bzerdsas that exercise. Not only do they share in the 
l^rra^entha increase of vigour, but they are 

strengthened in their functional power by 
the increased work they are called on to do. 

The muscles of the heart become larger, firmer, capable 
of stronger contractions and more ^istent to fatigue, and 
they gain increased power of recuperation. Benefit to the 
heart will result from exercise so long as the increased 
activity does not lead to heart fatigue or exhaustion. Long 
continued or violent physical exertion may strain the 
heart, and permanent weakness of that organ may follow. 
Fatigue of the heart, gradually approximating to exhaus- 
tion, is always a possible risk in vigorous and prolonged 
physical exercise, especially if such exercise be taken with- 
out preparatoiy training, or in sudden violent spurts. A 
holiday spent in mountain climbing, after ^ year’s sedentary 
life, finds the heart little prepared to with stand tha atm in 
involved in climbing steep slopes. The heart quickly falls 
into a state of chronic fatigue and requires very prolonged 
rest for its recbv^.^ '’&lore violent exercise, like footl^l 
and running and wrestling, is indulged in, the heart should 
be gradually strengthened by r^ular exercise increasing in 
amount and vigoiu*. 

Certain exercises are peculiarly apt to place a very con- 
siderable strain on the heart and larger arteries. Sudden 
violent movements, Uke many of those in wrestling or in 
lifting weights, require a fim and rigid body, in order 
that the anus may be used to the utmost advantage. 
The necessary rigidity of the bodily frame is obtained hj 
filling tibe lungs witib air and foreit^ly holding the breath.; 
This actimi places the heart and gmt blood-tesseb in thn 
chest unto ccmiddei^^ The heart has not only 
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to forae tBie blood against the nonnal pressura of the 
Bjalbem, bat also against the added piessure of the lungs 
on the huge arteries and veins. Th^ tendenoj to stop 
cuculataon impels the heart by r^ez action to violent 
efforts to restore it, and strain and weakening may result. 
That a violent and physical effort of this kind does seriously 
affect diculation is evident from the swollen veins in the 
&oe and neck that accompany such exertion, the flow of 
blood from the head into the great veins of the chest being 
checked. During physical exercise, then, it is well that 
breathing should proceed freely, natunJly, and as regularly 
as posrible. Bursts of extreme violence should be avoided 
and holding the breath discouraged. Breathleraness should 
be a warning that rest is needed. 

It is necessary, too, to emphasise the importance of rest 
in developing a strong heart action. Activity, followed by 
is the golden rule of developmont, But the heart, 
must always be active. It can never secure complete 
rqKMe. Bdative rest only is possible through the 
diminished beating that obtms during sleep and when 
the body is in a resting position. Besting the body, by 
sitting or lying down, rests the heart, and gives it a chance 
to ret^^orate its strength. Persons whose hearts are weak 
should nevm’ indulge in violent exercise. Moderate exer- 
rise, with many oppmrtunities for rest, however, is good for 
them, as it will gr^ually strengthen the heart, and render 
it mote capable of bearing the strain of an active Iffe. 

Chest eapoaty is' an important fretor in healthy life, 
and is especially neoessaiy to vigcnous and 
pr(d<mged physusal as^rivify,* A footbidl 
playar plajs and a nuomr xobs wi& his 
Insgs a^ hii imtjt as as with his 1^ 
andbody, Ua!iittaha8gM>dohsiideii^paifl^ 
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and sound heart he is capable of greater and more^j^- 
longed exertion than if his lungs are small and his heart is 
feeble. 

The lungs may, by appropriate exercise, be made larger 
and more capable of performing their function of gaseous 
exchange. In ordinary breathing the whole of the air cells 
of the lungs are not used, and even those used are not 
expanded to their fullest extent. Full expansion of all the 
air cells only occurs during extraordinary breathing, when 
the lungs are filled to their utmost capacity by the full 
action of the diaphragm and the muscles of the chest and 
shoulders. It is, then, by the encouragement of extraordinary 
breathing that the capacity of the chest will be enlarged. 
When all the air cells are expanded to their fullest extent 
the walls of the chest are thrust out with greatly increased 
pressure. Occasional deep breathing, however, can effect 
little. The muscular and bony elements in the chest walls 


will only gradually adapt themselves to stresses and strains 
if the pressure be re^arly and constantly applied. The 
most opportune time for developing chest capacity is 
when the body is growing. QThe muscles and bones are 
then growing and are more pliable, and the chest capacity 
under such conditions can be rapidly improved by appi-o- 
priate means to the great benefit of health and growth. 

Since breathing is, to some extent, under the control 
of the will, dir^t means can be adopted to 


Deep 

Breathing 


devdop chest capacity by deep breath^ 
exercises. ^Phe exercises should aim at ex- 
panding the lover part of the chest where 


the cross-section is the greatest. Hence, the ezennses 


should mainly brii^; into play the diaphn^m and the 
muadbs of the lower ribs. Shoulder breathing, which 


expands ^ narrow part of the chest, should be 


dyoouraged. 
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Besides aiding the expansion of the chest, breathing exer- 
cises shoidd also induce the habit of correct breathing 
through the nose, so that the breath will be warmed and 
the air purified in its passage through the nasal channels. 
Breathing through the mouth is apt to cause serious throat 
and lung troubles. Frequently,, mouth breathing is due to 
growths, called adenoids, in the nasal passage at the back of 
the throat. Sufferers from adenoids mayeasily be recognised 
by the undeveloped nose and the open mouth, which give 
the face a* somewhat vacant expression, and by deafiaess, 
which frequently accompanies adenoids. A very simple 
operation is necessary to remove them. 

Formal breathing exercises, however, are very artificial 
in character, and should quickly advance to 
Eiittc iies that exercises in which the pupils are taught how 
the ^ control the expenditure of breath in such 
Bnatb. occupations as singing, reciting, walking, 
running, jiunping, and climbing. In all 
these occupations, and especially in singing and running, 
the lungs require to be filled to their utmost capacity and 
the expiration of air controlled in such a way that words 
can be uttered sweetly, softly, and steadily in the case of 
singing, and that breathlessness is not induced in the case 
of running. Singing, indeed, is a great aid to the growth 
of the chest, as are all occupations that require the lungs 
to be fiUed to their utmost capacity. Thus, instead of 
taking formal breathing exerases at odd moments during 
the d^y, it is a more interesting and valuable occupation 
to lurrive at the same result by means of v^^-training 
exeroises, irhtoh, irhile expanding the chesty are at the 
ssime time traiiuikg the voice. seme idmuld 

hold iti the j^yskal eawotM m the or 

gyniimsiiiim llei^ hres^ 

waBdng or running exesmses* so that 
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not practised in vacuOt but in connexion with some definite 
occupation. 

The attitude of the body in standing, sitting, walking, 
and running is an important element in 
effective breathing. The body should be 
Correct held in such a way as to free the action of 

the chest and give the diaphragm and ribs 
full play. Stooping attitudes, with the 
shoulders bent forward and the abdomen pressing on 
the diaphragm, hinder the downward movement of the 
diaphragm and the upward and outward movement of 
the chest and walls. Hence, exercises for developing 
an upright carriage in sitting, standing, walking, and 
running are of gr^t importance. Such exercises should 
strengthen the muscles of the back and shoulders by 
movements that involve an upright carriage, or that bend 
the body backwards and bring the shoulders as far back as 
possible. Baising and lowering the body on the toes with 
the hands on the hips and the elbows forced back, arm 
exercises that force the arms slowly behind the back, and 
other exercises of a similar character are good for this 
purpose. Continued stooping and sitting in desks tend to 
make habitual those attitudes that hinder free breathing. 
Especially, then, is it necessary to insist on erect attitudes 
in writing and sitting, and to counteract the tendency to 
round shoulders and slouching induced by work in desks by 
games'tcnd e3t€i^ises that will develop the lungs, straights 
^e figure, and hold the shoulders in a proper position. 

Chest capacity, however, can be increased by means less 
formal and artificial, than these. Any phy- 
involves a considerable ex- 
penditure of ener^ in a short time affects 
breathing. the exemse 

tie more the bmgs are to deep breathing^ 
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Hence^ running, jumping, rapid walking, skipping, wrest- 
ling, football, fires, hill-climbing, and any other exer- 
cise the vigorous performance of which is likdy to 
induce breathlessness will develop chest capacity if regu- 
larly and actively pursued. Mere arm exercises, on the 
other hand, are not so beneficial, since, as the muscles 
of the arm are small, they must work veiy violently 
indeed before breathing is affected. Such exercises, 
however, do strengthen the shoulder muscles, and when 
they are of the right kind they tend to develop an upright 
carriage. 

In the more violent games and exercises, such as running, 
football, and walking, breathing shows a tendency to get 
out of control. The breathing is apt to become shallow 
and rapid instead of deep and slow. The pupils should 
be shown how to take in breath and how to control its 
expiration when engaged in violent exercise like running. 
Inspiration should be deep, full, and slow, and expiration 
should let the air escape gradually. Panting should, if 
possible, be prevented. 

In watching the physical development of the pupils it 
is of great importance to observe the growth 
MiuraremeBt chest. Opportunities should be taken 

when the pupils are stripped for swimming 
and bathing, or during and after physical exercises, to 
examine the shape and size of tbeir chests. When the 
chest is poor in shape and capacity, special exercises 
should be given. B^ular chest measurements should 
be taken, so that not only is the physical development 
of the pupils tested by tte increase in weight and sta- 
ture, but also by tke increase in their power of deep 
.breotiuiig. 

6, Vp tb the present we have had nu^inly before us 
m physiological of ^mrcise* exerciee, 
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however, is not merely a matter of physiological impor- 
tance. Almost any form of exercise, if 
Educative pursued sufficiently vigorously and regularly, 
]^8io^ promote health and strength, and, if 

Pursuits. these qualities alone constituted the end in 
view, then the system of physical training 
that was foimded on a thorough knowledge of the structure 
of the body, the functions of the various organs, and the 
conditions of their development would be the best. Such 
a system would be suited to every t 3 rpe of character and to 
every nationality, for only physiological, and not mental, 
grounds need be considered. Physical education, however, 
aims not only at a physical but at a mental result. Besides 
training health and strength, it seeks to train skiU and 
those aspects of intelligence and character that are neces- 
sary to the effective performance of the practical activities 
of life.^ Mere health and strength we seek in our beasts 
of burden ; skill in our acrobats and gymnasts ; but the 
essentially human qualities required in the practical 
activities of life are intelligence, courage, hardihood, 
resolution, the personal virtues of self-reliance, self- 
confidence, and self-respect, and those qualities needed in 
free, wiUing, and earnest co-operation and competition with 
one's fellows. 

In any comprehensive system of physical training, then, 
there must be found : 

Jratai^in Factors that make for health and 

Strength, strength. 

Skill, Intelli* (2) Factors that make for skill. 

(3) Factors requiring the continuous play 
of intelligence. 

(4) Factors of danger and hardship. 

(5) Personal and social factors, by which the strength, 

^ See Chapter K., § 5. 


Training in 
Health, 
Strength, 
SkUl, Intern- 
genoe, and 
Charaoter. 


PHT. ED. 
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skill, intelligenoe, and spirit of a pupil or body of pupils 
are pitted in friendly, though earnest, rivalry against the 
strength, skill, intelligence, and spirit of another pupil or 
body of pupils. 

A true qrstem, moreover, should be founded on the 
natural impulses of youth, and appeal to 
based sides of human nature — the practical, 
on the Natural individual, social, and aesthetic. The best 
Mp^ses of practical pursuits for school are those that 
approach most nearly in character, and so 
lead naturally into, the occupations, recreative or other- 
wise, of real life. Such occupations have the most meaning, 
and appeal to the young as being of real value, just because 
they are based on so many fundamental impulses of human 
nature. They are not artificial and peculiar to school life, 
invented and bolstered up by the ingenuity of one who 
regards life as made up of separate and independent com- 
partments, and is blind to the evils that must follow if life, 
either in school or in the world at large, is viewed piece- 
meal instead of as a whole. 

Practical pursuits that appeal to many spontaneous 
impulses of the young are just those that will maintain 
th^ interest and value throughout a great part of life, 
though of course they should advance in foim as the skill 
and interests of the youth develop. Interests and habits 
once formed by such school pursuits can continue, out of 
school and a^r school days are over, to influ^ce the 
devdopment of the youth physically, intellectually, socially, 
and aesthetically. Indeed, it may truly be said that a 
mkcot exdmse is valuable in its bearing on life’s activities 
just according to the numbdr and the importance of the 
aspects ci human nature to which it appeals. An exercise 
that trains strengdi and skiH is of greater ralue and has a 
strailger Imld on life than one tlmt mer^ trains strength. 
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One that further appeals to intelligence, aesthetic taste, or 
the competitive and co-operative spirit has still further 
value. Such an exercise is anchor^ by many chains to 
the life of the boy and girl, and will continue to hold its 
place and influence the life of the man and woman long 
after artificially devised forms of activity have ceased to 
interest. The practical pursuits of school, then, should 
do more than merely amuse or furnish exercise. They 
should be of such a character as to be capable of develop- 
ing into forms of skill and interests which are of value in 
after life. But it must be remembered that the recreative 
side of future life has claims to be considered as well as 
the utilitarian, and a comprehensive education will secure 
that the recreation of the man and woman benefits the 
body and mind. 

7. Several systems of physical tmininghave grown up in 


Systems of 

Physical 

Training. 


various countries, but for purposes of dis- 
cussion they can all be brought under one 
or other of the three main types represented 
by Swedish drill, German gymnastics, and 


English games. 

Swedish drill consists largely of exercises of the arms. 


body, and legs without apparatus. The 
Swedis pupils are usually drilled in large classes. 


and the movements ai’e performed at the word of command. 


The exercises are so devised as to develop the muscular 
frame, improve the health, and assist physical development 


generally. Considerable ingenuity has been exercised in 
their invention, and their advocates claim that they are 


based on a thorough knowledge of anatomy and physi- 
ology. That they are ingenious, methodical, and systematic 
everyone who knows them must admit. These qualities, 
inde^, are apt to carry away the mind and to induce an 
admiration and enthusiasm for them that render one blind 
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to those qiialitieB that should be present in every compre- 
hensive scheme of physical training, but are absent from 
Swedish drill. Method, indeed, so far vitiates the whole 
course of exercises and the procedure on which they are 
conducted, that practically nothing is left to the initiative 
and originality of the pupils. 

German gymnastics generally consist of exercises that 
are performed with apparatus in a gym- 
nasiiim. They include exercises on hori- 
zontal and parallel bars and vaulting horse, 
exercises with Indian clubs and dumb-bells, and such 
contests as fencing and wrestling. Some of these are per- 
formed individually ; others by the pupils in classes at the 
word of command. 

English games hardly need description. They mostly 
involve running, catching, and struggling 
English Games. Some are played with a ball, 

some without. Some need implements and a special 
groimd, others can be played in any open space. Unlike 
Swedish drill and German gymnastics, they are not the 
invention of educationists, but have grown up through the 
ages as the common, every-day play of the boys and youths 
of the countiy. Physiological principles, therefore, have 
not determin^ their construction, although physiological 
principles are not thereby broken in their pursuit. We 
may gain health and strength from games, although we do 
not play them for that purpose and they were not invented 
with that object. They appeal mainly to the love of 
movement, of strife and struggle, of emulation and rivalry, 
of competition and co-operation, of boyish fun and high 
spirits tiiat are so eminently characteristic of the youth 
of all ages. 

If the principles of physical training that have here 
been insisted on be applied to a comparative examination 
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of the exercises, games, and contests of the three systems, 
very marked and fundamental differences in 
Games, the educational value of the three systems 

and revealed. The exercises of Swedish drill 
Compared. mainly develop health and strength, though 
certain elements of skill also enter into them. 
They cultivate the power of quick, smooth, and easy move- 
ment at the word of command. It is obvious, however, 
that they fail to cultivate initiative. The will of the 
pupil is not freely and willingly exercised either for 
personal or for social ends. It is under authority, pas- 
sively submissive or unwillingly dominated. Into these 
exercises also enter no continuous play of intelligence 
and no individual or social strife demanding courage, 
endurance, self-denial, self-reliance, and determination. 
Intelligence and chai’acter in the conduct of the practical 
affairs of life can in no wise be trained by exercises so 
mechanical and monotonous in their nature. 

In German gymnastics with apparatus, courage, hardi- 
hood, and skill are certainly trained, while into the contests 
of wrestling and fencing, intelligence and spirit enter. 
Fencing and wrestling are thus clearly of greater educative 
value than exercises on the horizontal and parallel bars. 
In the latter, once the skill, the ‘ knack,' is acquired, the 
feat can be performed almost automatically, and tricks on 
the bai*s differ only in degree from the more simple exer- 
cises with dumb-bells and wands. In fencing and wrestling, 
on the other hand, two intelligences and characters are 
opposed to each other. Automatic skill and strength, 
though factors in the issue, are by themselves useless. 
They are but instruments of which intelligence and char- 
acter have to make use. Each mind has constantly to be 
on the al^, watchful and observant, and coolxmss, 
of mind and quickness of judg ment, determination and 
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self-control often defeat mere strength and automatic 
skill. 

Higher still in the educational scale come social games 
such as football, cricket, hockey, etc. It will be interesting 
to examine for a moment the winter pastime of football — 
the Bugby game — since for educational purposes, with boys 
at any rate, the Bugby game is distinctly superior to the 
Association. As the game is played in the open air and 
in the damp and cold of winter, the body is hardened to 
inclemencies of the weather. All parts of the body are 
exercised in the various movements of running, scrum- 
maging, tackling, kicking, and throwing, and considerable 
skill is demanded in many of these actions. During the 
game there is a need for continual alertness, keen observa- 
tion of the state of the game, insight into the tactics of the 
opponents ; and a cool head, ready wit, and quick decision 
are great factors in success. Courage, hardihood, and 
resolution are brought into play in tackling and scrum- 
maging, while self-control, self-denial, free, active, and 
unselfish co-operation, a sense of responsibility and of 
honour and sportsmanship are encouraged. 

8. It is evident, then, if school life is to cultivate those 
aspects of intelligence and character that are 
Phydoal necessaiy in the effective performance of the 
practical work of life, that games and con- 
tests, both of an individual and of a social 
character, should form the main element in the course of 
phyrical training. They should, of course, be suited to 
the strength and skill of the pupils, but they 
should also develop that strength and skill 
along broad and generous lines. The games 
and contests must be so coming as to develop tibe whole 
l^y and to train skill in many kinds of movements. The 
Kttle ones sbotild, plsy siinple cjfaildmn^s yjtb 
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dancing movements accompanied by singing, such as may- 
pole dancing, imitative action songs and recitations, and 
games like ‘ring-a-ring of roses/ With children from 
seven to ten years of age running, catching, jumping, 
hopping, and skipping games are valuable. Ball games, 
too, should form part of a course. They develop strength 
in the arms and train skill in throwing with accuracy. In 
all baU games the teacher or instructor should emphasise 
the throwing element. In the upper classes of the school 
these simpler pastimes should advance to games and con- 
tests of a sterner and more vigorous character, such as 
wrestling, boxing, fencing, quoits, football, hockey, fives, 
cricket, and running, jumping and leaping games such as 
leapfrog. 

The pupils should receive instruction in the elements of 
the game in order that the utmost benefit in skill and in 
strength may be obtained from the practice. A game 
regarded as part of the school life is more than mere 
amusement. Though it gives enjoyment and pleasure and 
appeals to many natural impul^s, it should be pursued 
strenuously and with a desire to attain as much proficiency 
as possible. Fortunately it is not difiBcult to get boys to 
take games seriously. They are only too eager to play 
games and to desire to excel in them. It is, indeed, no 
uncommon thing for them to take their sports and games 
too seriously. 

As an example of the kind of instruction that should be 
given, let us consider an afternoon spent on the cricket field. 
The first part of the time should be spent in practice under 
the direct instruction of the teacher. All the pupils should 
take part in throwing, catching, and stopping the ball. 
First there might be practised throwing at the wickets 
from long and short distances, an exercise requiring 
strength, skill, and judgment. Next, catching a skied 
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ball or a bot return, and stopping baUs coming quickly 
along the ground or half-Yolleys could be practised, either 
hand or both hands being used. Such practice will en- 
courage alertness, agility, and steadiness. Then should 
come practice at the wickets. Several pitches and many 
balls should be in use, and all the pupils should take their 
turn in batting, bowling, and fielding. The instructor 
should give directions how to stand and play the ball, and 
how to bowl and field. Practice finished, a game among 
the pupils is organised. Captains are chosen and the 
instructor takes his place as a spectator who may give 
advice and counsel when asked, or who may even give 
directions when occasion demands. The instructor should 
see that the captains take their full share of responsibility 
in directing the game, placing the field, and in encouraging 
and stimulating their teams to do their best. 

Though games should form the main element in physical 
training, yet there is need for exercises of a 
more formal character.^ These should be of 
a preparatory natmre, to give instruction and 
practice in the movements required in the games and in 
life. The exercises should give practice in walking, run- 
ning, jumping, leaping, and climbing. Tliese are best 
performed in the school yard or in the gymnasium, w}ier<». 
also such contests as boxing, wrestling, fencing, and tug-of- 
war can be taught and practised. 

Bimning and walking are too often performed with 


awkwardness of gait and with a slouching carriage. In 
walking the body should be poised firmly but freely on the 
hips, so as to be capable of free and easy movement. The 
h^j should not 'wobble’ to and fro, nor the shoulders 
move up imd down in time with the movements of the 
kgs. The Jtoid sho^ wet to giro freedom to 

^ See ObSpter IL, |2; Cl^ 
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breathing, the chest out, the abdomen in, the shoulders 
square to the front and drawn back. The arms should 
swing easily by the side, with the elbows to the rear. 
The movement in walking should be from the haunch, 
and should be free, easy, and springy. The knee should 
be braced back when the foot is supporting the body, 
but should bend easily when the leg is moved from rear 
to front. To secure an elastic and springy movement the 
various joints in the foot, ankle, knee, and hip should be 
used freely and easily. No part of the body should be 
held stiffly. 

In running, the same principles should be exemplified. 
Tlie body should be inclined forward, but the head, chest, 
abdomen, and shoulders should be in the same relative 
{x)sitions as in walking. The arms should be raised, the 
fists be clenched and should move backward and forward 
with freedom. The pupils should spring lightly and easily 
from the toes, with the joints in the foot, ankle, knee, and 
hips working quite freely. The feet should be well raised 
from the ground. 

Walking and mnning exercises should form a part of 
every pliysical training lesson, and similar instruction and 
practice should be given in jumping, leaping, and climbing. 
The exercises should also include some designed to culti- 
vate grace and ease in attitude and movement. These 
will be largely slow movements of the arms, body, and 
legs in bending and balancing. They should be performed 
to music, and the pupils themselves should sing. Agility 
and alertness will ^ developed by means of exercises 
quickly and rapidly performed. Lunging movements are 
suitable in this form of exercise. 

9. There is little doubt that the kind of school life 
seen in our modem primary and municipal secondary 
schools is too largely of an indoor character. Practical 
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Cknmtiy 

Excoifioiui 


pursuits, especially those that can be taken in the open 
air, do not form a sufficient part of the 
Oigaiiisati(m school occupations. If school life is to 
aim at giving a practical training in health, 
and Ezerdses. strength, skill, and those qualities of intelli- 
gence and character required in practical life, 
then the arrangements of school work need to undergo con- 
siderable modification. Some form of outdoor physical 
exercises should occupy a part of every school day, even 
if the school day for the older pupils has to be lengthened 
for that purpose. All authorities agree that the pre^sent 
class-room day for the younger pupils is too long. 

Country excursions should be organised in connexion 
with nature study, physical geography, and 
history.* These excursions should develop 
such intellectual and aesthetic interests in 
country life as will lead the pupils to use the country as 
a means for intellectual and physical recreations in their 
leisure time and after school days are over. Several such 
excursions should take place each year. During a class 
excursion brisk running and walking should be indulged 
in, and the afternoon might well end in half an hour 
spent in running, jumping, and wrestling contests, or in 
some vigorous ball game. 

Holiday times, too, might be made of more use than 
they are at present. In too many cases holi- 
dajs are merely intenrals for loafing^, loung- 
ing, and general idleness, wliich will only 
lead to moral, physical, and mental degeneratmn. Holiday 
camps for the oldw pupils are a valnable means for turning 
holidays to an educational use in training physique, charac- 
ter, and country tastes. A spot shorild be chosen for the 


>8esW«ttcn, XL.|4t Ciuq>. m, SS. 



BXEROISB AND OBOWTH OF THE BODY. 251 

camp that gives free scope for nature study and geographical 
excursions and for roaming, climbing, and swimming. 
Good plain food and hard work should be the rule. Part 
of the day should be spent in outdoor instruction in 
land surveying, carpentry, drawing, painting, nature study, 
and physical geography. Most of these involve excursions 
and constant roaming and rambling. Another part of the 
day should be given over to games and contests. During 
a third part of the day the pupils should be left to their 
own devices to engage in whatever outdoor pursuit takes 
their fancy. Such a regime during a holiday could hardly 
fail to benefit the pupils of our crowded towns both in 
physique and in character. 

If games are to form a real part of the school life 
playing-fields are desirable. Wise education 
Playing'fieldB authorities would endeavour to provide each 
l^aygroimds. school with opportunities for using some 
open space during some days of each week. 
In the country access to fields should not be difficult. In 
the towns recreation grounds should be used as fully as 
possible. Most schools have at least playgrounds, though 
in few cases are these used to the best advantage. The 
playgiDund should be in constant use for games or physical 
exercises. There should always be some class using the 
playground, and care should be taken that undue noise is 
not made. Part of the playground should be imder cover 
and, if there is no school gymnasium, there should be 
provided in the playground mats for jumping and wrest- 
Hng, hurdles and stands for jumping, ladders for climbing, 
and ropes for tug of war. Blaidc walls in the playground 
should be used for some form of fives. 

Bvery game and exercise should be carried on strenuously 
and vigorously. No exercise has its full benefit on the 
body unless it apipreciably affects breathing and droulatioiL 
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H^nce, though breathlessness should be regarded as a 
warning to rest, the exercises and games 
Dress and should tend towards breathlessness and free 
perspiring. Cleanliness demands that 
special clothing should be used during the 
exercise and that bathing the whole body should follow 
it. Many parents, of course, would prefer to provide the 
special dress themselyes. Where parents cannot, or do not, 
provide it the school should lend a dress in the same way 
as it lends books and writing material. Boys should wear 
a simple shirt and knickerbockers. Waistcoat, coat, and 
braces are out of place when free and agile movements are 
wanted. A similar dress with skirt added should be worn 
by girls. After the games and exercises the pupils should 
pass to the dressing-rooms, where they should strip and 
wash. Hot and cold water sponge baths should be sup- 
plied if shower baths cannot be obtained. Brisk and smart 
rubbing with a coarse towel should follow. 

10. Though much can be done by including games, con- 
tests, physical exercises, and other practical 
Physical pursuits in the life of the school, yet the 
. period of life after school is equally imp4>rtant 

in training physique and character. Unfor- 
tunately, too many pupils leave school at an age before 
Teiy much permanent good can be done in establishing 
interests, habits, and moral stamina. The ex-pupils are 
left from the age of about fourteen to manhood to drift 
as their inclinations may lead, without any attempt to 
encourage imd stimulate them to continue to develop the 
interests and habits formed during school life. Lounging, 
loafing, and feebleness of character are thereby, if not 
encouraged, at least not discouraged. It seams not only 
desirable but necessary to establish some system whereby 
tl&s et-^piqpil can cou^ue after sdtool life to reap the 
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benefits to health and character that come from the 
practice of games. Clubs for ex-pupils should be estab- 
lished in connexion with each school, and teachers should 
show great interest in them and give every encotuBgement 
to them. School patriotism will by such means be greatly 
strengthened and a more powerful tradition mamtained 
than at present pervades primary schools. Continuation 
schools should have a strong sports side organised, and this 
would tend to make them more popular institutions than 
they often are at present. The various religious bodies 
would do well to strengthen the games and sports side of 
their social clubs for young men. The authorities in 
charge of the public affairs of our large towns should 
provide recreation grounds, which can be placed at the 
^sposal of all clubs of ex-pupils, of the pupils of con- 
tinuation schools, and of the members of religious bodies. 
These grounds could be used during the week days by the 
pupils of the day schools. It is in such ways as these, by 
encouraging educational and social activity, that youths 
from fourteen years onward may be retained under organ- 
ised discipline, greatly to the benefit of the national 
physique and character. 



CHAPTER IX. 


The Exore> 
tions from 
iheSIdn. 


CLEANLINESS. 

1. The skin is an important excretory organ for the 
removal of waste products. It has been com- 
puted, though with how much accuracy it is 
difficult to say, that a greater quantity of 
matter leaves the body through the skin than 
by way of the lungs. However that may be, the amount of 
waste matter exuded through the pores of the skin during 
the course of the day is very considerable, and the foulness 
and od^f^9i^s nature of a badly ventilated living room 
are perhaps due as much to the activity of the skin as 
to that of the lungs. Some idea of the importance of the 
skin as an excretoiy organ may be formed when it is 
realised that the average numW of sweat glands per 
square inch is over two thousand, and in some parts, as for 
example the palm of the hand, reaches three thousand. 

Besides the sweat glands there are in the skin other 
glands that secrete an oily waxy fluid called 
sebum. These sebaceous glands are found in 
connexion with the hairs of the skin, for which the oily 
sebum serves as a natural pomade, besides keeping the 
skin soft and moist. The hairs of the skin are set in long 
naiTOW pits or follicles, whidi project downward from the * 
surface to the under skin, from the blood-vessels in which 
they obtain their nourishment for growtb. Into the neck 
iX the hair foUiele the sebadeous i^bnds pour the oily 
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Sweat. 


fluid, which exudes slowly to the surface of the skin 
through the mouth of the follicle. 

The sebaceous glands are fairly constant in their action, 
but the activity of the sweat glands varies with the con- 
dition of the atmosphere and the state of the body. 
During warm weather perspiration is increased and during 
cold weather it is decreased. Active exercise and mental 
excitement are among the numerous bodily conditions that 
increase the amount of sweat given off. 

The sebum is an oily fluid. The sweat, on the other 
hand, is mostly water, which under normal 
circumstances evaporates immediately into 
the air or is absorbed by the fibrous substance of the 
clothing. About two per cent, of the sweat, however, consists 
of inorganic salts and organic substances of which sodium 
chloride and fatty acids are the chief. The peculiar smell 
of sweat is due to the volatile fatty acids and to the oily 
sebum. It is largely to the diffusion of these substances 
through the air of a room that the foul odour of a badly 
ventilated living room, of a dormitory in the morning, or 
of a class-room containing many children, is due, though, 
as has been seen, the organic substances passed into the 
air by the breath contribute their share. 

The presence of these organic substances in the air of a 
room is highly detrimental to health. They 
form an excellent breeding ground for the 
genus of disease, which, stimulated by the 
warmth and moisture of breathed air, live 
and multiply rapidly on the organic refuse 
of the body diffused through the air or deposited on the 
walls and clothing of the inhabitants. Thus, badly 
ventilated and infrequently washed class-rooms are ad* 
mirable forcing-houses for the propagation of disease 
miorobeB, and there is no doubt that the rapid spread 


Effect of 
Excretions 
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among children of such infectious diseases as measles and 
scarlet feyer is due to large numbers of children being 
brought together in confined spaces favourable to the 
rapid multiplication of germs. Especially is the spread of 
tuberculosis favoured by these conditions. The air of a 
room foul with organic refuse and containing the germs 
of the disease is breathed over and over again by the 
pupils, and the weakly and badly nourished fall victims. 
Since prevention is better than cure the remedy is to be 
sought in cleanliness — cleanliness of the air, of the room, 
and of the bodies of the pupils. The first, l>eing a problem 
of considerable magnitude, is perhaps better considered 
in a chapter dealing with ventilation. The, cleanliness 
of the person and of the room is now to be discussed. 

2. The walls of a room should be constructed of a 
material that will not facilitate the deposit 
of dirt or the absorption of organic sub- 
stances diffused through the air of the room. 
The surface of the wall should, moreover, be wasliable, 
though this quality is not a virtue if only passively con- 
templated. Papered or whitewashed walls are, therefore, 
undesirable. Smooth glazed tiles, polished cement, paint 
or varnish, and washable distempers form good hygienic 
surfaces for the walls. It is, however, advisable to 
wainscot the room to the height of about six feet with 
varnished wood. All rooms require thorough and regular 
cleaning and washing. Disinfectant soap or fluid should 
be used and the rooms thrown open to the air. Fresh 
air and sunlight are excellent puri^rs. 

8. Bemevibering that excretion from the skin is constant, 
we must look upon the body as being 
wrapped in an invisible mantle of heated 
airt saturated or almost saturated with 
astd permeated wildi volatale organic substances. 


Clssnliness 
of Booms. 
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There, thus, seem to be some valid grounds for the firm 
belief of the ancient Greeks that it is good to expose the 
skin to the free action of sun and air. It is certainly 
essential to the healthy action of the skin, and conse- 
quently to the general health of the body, that the per- 
spiration should be freely carried away. The necessity for 
clothing, however, does not render this entirely possible. 

One function of the skin is to secure a uniform and 
constant bodily temperature of about 98*^ P. Heat is being 
constantly produced by the decomposition of tissue, and 
the body is kept at a uniform temperature by the loss of 
heat from the skin. It must be remembered, however, 
that all the heat lost has to be produced by tissue com- 
bustion. If, therefore, owing to low atmospheric tem- 
perature the loss of heat is great, there must be a 
corresponding increase in the production of heat by greater 
tissue decomposition, which will necessitate larger quan- 
tities of food, especially of heat-producing foods. Within 
limits, it is true, the loss of heat can be regulated by the 
reflex relaxation and contraction of the blood-vesseb of the 
skin. Tet in climates such as that of England the balance 
of income and loss of heat during the varying seasons of 
the year must be maintained partly by modifications in 
food and exercise, and partly by regulation of the amount 
of clothing to meet the variations of the atmospheric 
temperature. 

The clothing, then, should be of such a nature and so 
worn as to allow perspiration to escape as freely as possible, 
and yet such as not to chill the body. Tight clothing and 
many wraps are not good for health. During summer, 
and especially during vigorous exercise when perspiration 
is fred,y produced, clothing should be loosely worn. There 
is mtufii to be said for the weari^ at these times of a 
simple woollen shirt and loose troasem that give fiairiy 
mr. 17 
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play to the air and yet do not permit of too rapid a loss 
of heat from the skin. The substance of the clothing 
should be permeable to air, absorb moisture without be- 
coming wet, not retain organic substances, and yet be a bad 
conductor of heat. Woollen clothing best satisfies these 
conditions. Cotton and linen material are conductors of 
heat, less permeable to air, and are quickly wetted by the 
perspiration, and so chill the body. The underclothing 
worn during the day should be exposed to the air at night 
to purify it, and the night clothes should for similar 
reasons be thoroughly aired during the day, especially as 
the skin is more active at night than during the daytime. 
Underclothing, too, should be frequently changed, since 
moisture, inorganic salts, and organic impurities tend to 
accumulate in the fibres of the substance. 

4. Although the moisture and some of the fatty acids are 
carried away by the air or absorbed by the 
clothing, yet much of the dissolved substauce 
of the sweat and the oily fats of the sebum 
are left behind on the skin. This residue, oily in character, 
softens the superficial scales of the outer skin which are 
ready to be cast off, and the whole forms what might well 
be termed the natural dirt of the skin. 

It is very desirable that the dirt of the skin be frequently 
and regularly removed, as it is not only a 
danger to the health of the individtial him- 
self, but also to that of others who are com- 
pelled to be in his society. If allowed to accumulate on 
the skin, the dirt would quickly block the pores of the 
sweat glands and, by interfering with their activity, harm 
the gaoieral health the body* There can be no doubt 
that the skin of an undean per^ fdli to perform its 
funetion of deansing the blood; the longii and kidneys sna 
then (xmstiamed to endearour to do ifs #0!rh togerfw 
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their own. Good health, bright cheerful spirits, 
u^teUecty and power of self-control, as 1ms already been 
shown, depend largely on the purity of the blood stream 
which nourishes the cells of the brain. Unless, therefore, 
all the excretory organs thoroughly carry out their part in 
the bodily economy, the imperfectly cleansed blood exercises 
a paralysing effect on the life processes of all the tissues, 
and impairs the vigorous activity of mind and body. 

The constant accumulation of organic substances on the 
slcin, moreover, affects the atmosphere of living rooms. 
Organic substances, especially when warmth and moisture 
are present, tend to decompose, and nauseous vapours are 
diffused into the air. Unclean skins mean foul putrid air 
to breathe. It has been pointed out as one of the most 
pleasant results of the regular bathing of children in some 
of the German schools that the air of the class-rooms at 
once became pxu^r and sweeter. Lastly, the organic sub- 
stances left on the skin form excellent feeding grounds for 
vermin and for the propagation of disease germs. Most 
of the skin diseases prevalent among children of a certain 
social class are due solely to uncleanliness. 

Cleanliness, then, is essential to health and to vigorous 
work, and frequent and regular washing is 
not only desirable but a duty to oneself and 
to others. Being oily in character the dirt 
of the skin is not easily removed by pure cold water. The 
most suitable solvent is a combination of hot water and 
soap. The soap forms with the oily substances an emulsion 
which is rapidly washed away by the hot water. Brisk, quick 
rubbing with a rough towel then removes any of the residue 
and scales which are softened by the hot water, and com- 
pletes the thorough deansing of the skin. Friction with a 
towel, moreow, by increasing the blood supply to the 
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The whole of the skin should be cleansed daily, and 
the parts exposed to the dirt of the air more frequently. 
The most effectiye bath for cleansing purposes is the warm 
or hot bath, the water in the former being from 95° to 98°P., 
and in the latter from 98° to 105° F. Bathing in water at 
these temperatures, however, causes a greatly increased 
flow of blood to the skin. Hence, after a warm or hot 
bath there is considerable danger of catching a chill. It is 
advisable, therefore, to take warm baths before retiring at 
night or to follow them by a rapid sponging of the body 
with cold water and brisk friction with a rough towel. 

If the morning bath is preferred — and there is much to 
be said for starting the day clean, refreshed, and invigorated 
by a bath and a brisk rub down — ^the cold or tepid bath is 
most suitable. Though not so efficacious for cleansing 
pu]q>oses as the warm bath, yet the cold or tepid bath acts 
as a stimulant to the skin, that is, if immersion is followed 
by the warm glow due to the rapid return of the blood to 
the skin. If an after glow is not obtained the teiupciaturo 
of the water should be raised, and under no circumstances 
should the body be chilled by a stay of more than a few 
seconds in the cold water. It is claimed that the cold bath, 
by rendering the blood-vessels of the skin more responsive 
to changes of temperature, diminishes the tendency to 
catch chills. 

5. It will hardly have needed the foregoing discussion to 
have convinced educated Englishmen that 
bodily cleanliness is a most desirable virtue. 
Its inculcation, however, is largely a matter 
of home' customs and home conveniences. All houses 
should have baths with hot and cold water. But though 
you can lead a horse to the wdl you cmnot make it 
drink, and the presence of baths in houses may be no 
assurance of the^ daily use. In trshiing young children 
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to a cleanly life lectures and formal instruction in hygiene 
are of small value, especially if set against home customs 
and ingrained habits. The clean Englishman is clean not 
because he knows the scientific reasons for cleanliness, but 
he keeps himself clean from self-respect and a punctilious - 
abhorrence of dirt and because he takes a delightln the 
invigorating and refreshing ‘ feel ’ of a clean body. Habits 
of washing and bathing practised for years become as 
natural to him as his habits at meals. To create such an 
attitude to cleanliness, to inculcate a hygienic conscience, 
to awaken a repugnance to an unclean body, and to train 
habits of daily washing and bathing should be one aim 
of physical education. 

This aim can only be attained by training the conduct of 
the child and developing his moral and aest hetic feelings. 
There is no harm in instruction in cleanliness. But by 
itself it is useless, a waste of time which would be more 
wisely spent in the practice of cleanliness. It will do good 
if there is a basis of feeling and habit to be strengthened, 
for then it will give reasons for feelings and habits that 
are there. But it is the end of training, not the beginning, 
the coping stone of the structure, not the foundation stone. 
Two thousand years ago Plato laid it down as a principle 
that the child should be trained, not at first to a know- 
ledge, but to a love, of the beautiful and good, and to 
a hatred of the ugly and bad, so that he “ will approve all 
that is beautiful, and enjoying it and absorbing it into his 
soul will grow up in the strength of it and become a good 
and noble man ; whereas all that is ugly he will censure 
and loathe in his very youth, "before he te able to apprehend 
a principle ; htU when the principle comes before him, he who 
is thus nurtured, above all others, will welcome U with the 
recognition due to that which is his own,^ ^ 

^ Plato, BquMk, Book m., 40Ie-402a (italios mine). 
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This principle is as applicable to the English child of 
to-day as to the youth of Ancient Q-reece. If education 
authorities and teachers are really desirous of inculcating 
cleanly habits, a pride in cleanliness, and an abhorrence of 
dirt, they must give up all hope of salvation through mere 
instruction, and anchor their faith on training the pupils 
by means of a cleanly life. 

6. It may seem out of place for the school to undertake 
this duty, but there is every reason why it 
should. The pupils spend a considerable 
in S^ooL part of the day at school, and the uncleanly 
habits of any portion of the scholars are a 
danger and an impleasantness to the rest. When children 
are compelled to attend school it becomes the manifest 
duty of the authorities to see that the school 

Kec^ty hot-bed of disease and a foul 

for School 

IMning. noisome chamber to self-respecting teachers 
and scholars. Bathing and washing at 
school, too, become all the more necessary if physical exer- 
cises, drill, gymnastics, or games form any effective part of 
the school pursuits. To be of use, these exercises must 
stimulate the circulation, respiration, and perspiration. 
The effects, obvious to the eye at the end of a gymnastic 
lesson, should be increased breathing, heightened colour of 
the skin, and perspiration. Cleanliness demands that the 
exercdses be follow^ by a thorough wash and brisk rubbing 
with a towel. 

The school, if it undertakes the work of training in 
cleanlinesil, must, then, endeavour to inculcate habits and 
arouse moral and j^sthetic feelings. This is all the more 
necessa^ in those neighbourhood where home influences 
are likely to be antegonistic tp this end. The whole efforts 
of the and the ammgemeats the iohool mast atm 
at crealinf a projper * t&m* on tiie iubjeoi <deaidineis« 
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Tone is the key to the whole problem, and its dominant 
note must be pride in the cleaiiliness of the person and the 
surroun#Qgs, and a scrupulous, almost quixotic, abhor- 
rence of anything approaching uncleanliness. The more the 
home circumstances set a bad example, the more nice and 
particular must be the school attitude on this question. 
Unfortunately the facilities for home bathing are not 
universal. Many of the houses in villages and in the slums 
of our large towns have no bathing accommodation. Pro- 
vision for bathing at school in these places thus becomes 
imperative. The school must make up for the deficiencies 
of the home. 

Necessarily the first care of the teachers must be their 
own example. Teachers cannot be too par- 
^ respect. Their appearance and 
ment. habits should pointedly show their repug- 

nance of dirt. Then every effort must be 
made to keep the school itself scrupulously clean. Walls, 
floors, windows, desks, books, everything should point the 
obvious moral. In their attitude to the cleanliness of 
pupils, teachers should show the most particular discrimi- 
nation. A dirty child should not mix with his companions. 
Dirty hands, face, boots, and untidy, unbrushed clothes, 
should call forth immediate and certain disapproval. Every 
offender against cleanliness should remove himself instantly 
and cleanse himself before taking his place as a member of 
the school society. 

Much, however, depends on the attitude adopted by the 
teacher in carrying out these measures. The 
School Tone, ig not“ mainly against the teacher or 

his authority, but against the school society. To disap- 
prove of uncleanness, or to punish it by an appeal to 
personal authority, is to place the teacher above the 
school and the school society. ** Glean children in a dean 
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adbool’* should be the pride of the pupils, a part of 
the school reputation ; uncleanness an offence against the 
school honour, and the pupils should care for thP honour 
and reputation of the school equally with the teacher. 
The attitude of the teacher to an offender should imply 
that he is unfit to mix with his fellows until he has 
cleansed himself, and that he has had no care for the 
honour of the school. The teacher, too, should exercise 
the utmost tact and judgment in securing the approval of 
the class in the measures he takes. He should endeavour 
to create and strengthen a school conscience that will 
instinctively disapprove of uncleanness. If, then, the 
teacher acts throughout by appealing to his own authority, 
if he does not voice the opinion of the class or school, if 
he has not behind him the public and private assent of 
the body of pupils, if he does not base liis judgment 
on pnde in the reputation and honour of the school, then 
he may dominate the offender, but his influence in creating 
a public conscience on the subject of cleanliness will be 
but little and is too likely to be actually a negative 
quantity. 

A formal inspection of the pupils is not to be recom- 
mended. Such is not the most effective way to gain their 
tacit approval. But constant watching of a less formal 
character is very necessary, and those mclean in person or 
clothes should be sent away to cleanse themselves. For a 
first offence a private taking to is advisable. The teacher 
should lay the motto of the school before the pupil, appeal 
to his pride in its reputation, and to his 8elf*resi>ect, 
and encourage him to show exemplary scrupulousness in 
mideavouring to be worthy of his school. In cases of 
frequent uncleanness the parent should be asked to come 
tod see the head teadker. Gently and persuasively, for it 
is a delicate subject, the head teacher should 
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her child is the black sheep of the flock whose habits are 
meeting with the disapproval of his school fellows. The 
virtues gf cleanliness and tidiness should be hinted at and 
the mother advised to supervise personally his daily ablu- 
tions and to make her child a respectable member of the 
school. 

For the carrying out of remedial measures washing 
Lavatories accommodation, hot water, soap, and towels 
should be amply provided. The soap should 
be carbolic disinfectant, and the towels should be removed 
when wet. There should be a towel for each child, an ideal 
which is realised in the best Continental and American 
schools. The washing accommodation should be sufficient 



Pig. 11 .— Diagram or WAsniNO Trough for Pupils to Wash in thk Sprat. 

for many of the pupils to wash themselves after play. A 
large number of pupils after recreation are sure to have 
dirty hands, and they should be trained to proceed at once 
to wash themselves before beginning cl^s-room work. 
Slackness in these matters cannot but be fatal to the forma- 
tion of an active hygienic conscience. It is most important 
that pupils do not wash in water that has already been 
used, or use towels someone else has used, for in that way 
skin diseases and ophthalmia rapidly spread. Several kinds 
of wash-hand-baeins have been designed to secure this end, 
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Perhaps the most satisfactory arrangement is one by which 
the pupils wash in the spray from the tap. An illustration 
of the Doulton Improved G^ough Lavatory in use in the 
schools of the London County Council is given. 

Washing in the lavatories should be under the careful 
supervision of a member of the staff, who should see that 
pupils thoroughly cleanse themselves, use clean water, and 
their own towels. 

The washing of the whole body is, however, as important 
as the keeping clean of the hands and face, 
Shower though it is more often neglected. If the 

school undertakes a crusade against unclean- 
ness, the whole and not a superficial part of the problem 
of cleanly habits should be grappled with. The difficulties 



12.— Dzaabam or Sprat Bath fob Dathino a Imbok NoninBR 
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raised mth respwt to school bathing are largely those of 
«cpense, jik the outlay in proriding baths and bathing 
rooms is not really large, and it would meet with its due 
rewards in brighter and healthier pupils, in purer and 
sweeter air in the dass-rooms, and in improved work. 

The moat convenient arranganent for bathing large 
numbws of dhildr^ is bj means of » tyslM cft hot and 
edd ahowenf. cMldien shoidd fiiat b« irell latherad 
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with soap. Each child then needs only to be under the 
shower for a few minutes to rub himself briskly all over. 
The shower should be warm to begin with, but b^me pro- 
gressively cooler. The bath should be followed by brisk 
friction with a coarse towel. With a system of from ten to 
twenty showers a class of forty pupils can be undressed, 
washed, dried, and dressed in a few minutes. School 
bathing of this kind is now practised with great success in 
many schools in America and on the Continent, and the 
example set might well be copied by a country that prides 
itseK on its cleanly ways. An illustration of a system of 
showers is given above. 

One of the most appropriate and opportune times for 
school bathing is immediately after gymnastic exercises 
and school games. Indeed these exercises demand a bath 
to follow. Exercise when of value promotes a vigorous 
activity of the skin, and the resultant perspiration should 
be removed immediately. The pupils should be trained in 
the custom of regarding bathing after active exercise as 
‘the proper thing.’ There is little doubt that once the 
pupils experience its stimulating and refreshing effects the 
practice will recommend itself to them in a way ffir more 
effective than will talking about the invigorating conse- 
quences of a bath. 

During the summer months swimming should be one 
of the weekly exercises, and it should be 
thoroughly taught. The exercise is not only 
cleanly and healthy, but is admirable for training all the 
muscles of the body and developing the lungs. Yqung 
pupils first need to become accustomed to being in the 
water. Afterwards they require to be shown how the 
body is kept by the downward pressure of the hands 
and arms wd driven forward by the backward thrust 
of the feet and legs. Instruction in this can rerj w^ 
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take place in the gynmasinm, but its application requires 
the swimming batJi. Where a pupil is timid, or has 
difficulty in the harmonious action of arms and legs, he 
should haye swimming practice in the swimming belt. 

It is adyisable here to say a few words about the con- 
struction, management, and use of the school 
closets and urinals. So often have ill-health 
and virulent disease in childi-en been traced 
to the unsanitary construction or negligent management of 
these buildings that the head teacher’s duty of inspecting 
and supervising their use and cleansing should be the one 
duty he should most conscientiously and thoroughly per- 
form. The head teacher has the high duty of seeing that 
every school officer— class teacher, c^taker, or cleaner — 
does his work efficiently. He is responsiWfor any neglect. 
On him should f^ the blame if disaster results from his 
oversight or failure of power to direct thoroughly 
and forcefully the work of his subordinates. 

English primary schools are usually supplied with an 
insufficiency of sanitary conveniences. The minimum of 
wash basins, closets, and urinals recommended by the 
Board of Education is a number based on principles of 
economy rather than on those of the science of health. A 
closet for every sixty in a school of three hundred lK)ys 
does not err on the side of sanitary convenience. It would 
be wiser in these matters where children’s lives and health 
are at stake to take the advice not of architects or econo- 
mists^ but of officers of health. The latter may be Unisted 
in this age of hygienic enthusiasm not to err on the side of 
danger, eoon^y, or architectural design. 

In the constroction and management every device that 
ingenuity can suggest should be used to attain the end of 
thorough clsaitlinesst and cleanliness 
w the air closets and urinals and ^ 
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the walls, floors, partitions, receptacles, pedestals, and of ail 
surfaces exposed to the air. Much m the structure may 
hinder or facilitate cleanliness. The air should blow freely 
through every part of the urinals and closets, which should 
be in a position exposed to the sun and wind. Nothing 
purifies so well as strong sunlight and currents of fresh 
air. Above and below all doors should be spaces for the 
free passage of air. The partitions between the closets 
should not extend to the roof. Six feet of height is suffi- 
cient for privacy, and will leave a large space below the 
roof for the free passage of air from end to end. Let 
there now be large ventilating spaces in the end walls and 
roof and the whole length of the buildings and each 
separate closet will have the benefit of copious draughts of 
air. Urinals should be uncovered open to the air. But 
why multiply details ? The object of all these suggestions 
is to secure that no space or comer shall harbour stagnant 
air and that the structure shall be such that whichever 
way the wind blows it will find inlets and outlets to 
encourage through draughts of air from end to end of the 
whole interior. 

The same thoroughness of detail should be applied to 
maintaining the most perfect cleanliness of all interior 
surfaces. These should be of the plainest description, 
smooth, polished, and non-absorbent. Projections and 
corners should be avoided. They harbour dirt and invite 
negligent cleaning. Where comers must be, let them be 
rounded off. The floors should be of such a hard, smooth 
material and so sloped that they can be swilled with 
copious supplies of water and mopped dry. The buildings 
should be fitted with a hose-pipe for the quick and thorough 
daily cleansing of the walls, floors, partitions, and pedestals 
of the closets and urinals. 

The drainage of tibe closets and urinals is of the utmosi 
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importance in maintaining the cleanliness of the buildings. 
Separate closets, each with a separate pedestal, drain trap, 
and flushing cistern, are cleaner than the long trough on to 
which open several seats, the whole trough being flushed 
bj one cistern acting automaticallj at intervals and shut 
off from the main drain bj one trap. The latter form is 
frequently used on account of its cheapness, and it is fairly 
satisfactory if properly attended to. It is capable, however, 
of getting into the most disgusting condition if neglected. 
In matters pertaining to the health of children it is better 
where possible to eliminate the human factor, for humanum 
est errare. For the same reason all flushing arrangements 
should act automatically. The urinals should be made of 
glazed earthenware, have a water trough, and a continuous 
flow of water over the surface as well as an automatic flush. 

In many country districts a large water supply cannot 
be obtained. In these places the earth closet should be sub- 
stituted for the water closet. Earth, loose and moderatcdy 
dry, is an excellent absorbent and deodoriser, and when 
mixed with faecal matter in a short time it, or rather the 
multitude of micro-organisms in it, so acts on the substance 
as to render it not only absolutely innocuous but, 
owing to the formation of nitrates, a fair manure for 
i^;ricultural purposes. The earth closet makes use of this 
action and provides a discharge of earth in the place of 
water. The earth closet should be intelligently designed 
for the keeping of earth, for its automatic discharge and 
for the thorough cleansing of the whole of the interior. It 
requires the constant supervision of the head teacher and 
the personal daily attention of the caretaker to remove the 
pails, to keep the receptacles full of earl^ and the auto- 
matic action in order, to provide a stock of suitable earth, 
and to cleanse all exposed surfaces. 

The regular and thorough ( de auriag of the closets and 
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urinal is a most urgent duty and one that is too often 
neglected. Let the head teacher clearly realise that he is 
morally responsible for any illness, disease, or death that 
result from filthy outbuil<Ungs. It is his business to in- 
spect their condition, supervise their cleansing, and report 
to the authorities any faulty structure. If he would have 
his conscience free from blame, let him be most clear in his 
directions to the caretaker, most exacting in his demands 
^ for cleanliness, most fastidious in his standard of cleanli- 
ness, and most punctilious in his daily inspection. 

7. It has been our endeavour throughout to lay the 
main stress on the formation of cleanly 
Cleanliness: habits, on arousmg and strengthening a 

in the Primary hygienic conscience, and on inculcating feel- 
SohooL self-respect and pride in connexion 

with personal habite. These aspects must be the foun- 
dation of the training. After this is well laid, instruction 
finds a place in giving the pupils an intelligent under- 
standing of conduct that has become second nature. 
Instruction in cleanliness has, however, not only a hygienic 
but a moi*al aspect, for to be clean is a duty to oneself and 
to others. Both aspects of the instruction lose their value 
if given in any formal and merely theoretical way. What 
is taught should arise out of, and bear directly on, the 
practice of the school and the moral and aesthetic attitude 
of the school tone. The value of the instruction, indeed, 
depends on its incidental and practical character. 

For example, the most appropriate time for considering 
with children the subject of cleanliness would be after 
some flagrant case of uncleanness which has called for 
public censure. A few weighty and direct words to the 
assembled school, pointing out the high duty of deanli^ 
ness and the simple hygienic reasons for it, should touch 
the feelings of ^e school and rouse a public abhoxvenoe 
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to uncleanness of person. These occasional lectures/' 
added to a high school tone and habits of cleanliness, will 
do more to creating a hygienic conscience t^n many 
lessons on scientific hygiene. 

The educator of well-balanced mind, however, will 
always have before him the fact that the 

^^^nation influence of the primary 

SdiooL school cease to affect its pupils, directly 

at any rate, at the early age of fourteen, 
or even earlier. During the years from fourteen to man- 
hood, important as they are in the formation of character, 
the good done by the school is, in many cases, lost for ever. 
Many reformers, more enthusiastic than wise, without 
regard to the immediate future of the child, strenuously 
advocate the inclusion of all manner of instruction in the 
primaiy school curriculum, e,g. cookery, laundry, household 
management, the duties of mothers, the care of babies, 
hygiene. There are veiy grave doubts indeed whether 
pupils from ten to fourteen years of age will benefit much 
by instruction in these subjects, and the doubts become 
almost certainties when the time from fourteen to twenty 
years of age is a period of educational neglect. 

All observers of human natiu*e agree that the period of 
life from sixteen to twenty years of age is a time of moral 
and religious stress. It is during this period that the 
rising generation needs the wisest guidance, the most 
qrmpathetic influence, and firm but tactful and cautious 
discipline. Primaiy school instruction and training only 
touch the fringe of the education problem. It is to the 
continuation schools that we must look for that wise and 
sympathetic influence, that training in habits, and that 
broad-minded instruction that will lead our maidens to be 
good motibeirs, and our youths to be manly, honest men, 
in mmd and 
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Instruction, then, in the moral and hygienic aspects of 
cleanliness could very well form part of the teaching in 
continuation schools. Even there it should be of a broad 
and general character. It should not be technical or 
detailedly scientific, but rather generous and inspiring, 
appealing not so much to scientific curiosity as to the 
growing feelings of citizenship and self-respecting manhood. 

8. There now remains to be considered the disagreeable 
subject of children sufiering from skin 
Skin Diseases, from verminous heads and 

clothing. Cases of this kind, happily rare in many schools, 
are only too common in the schools situated in the slums 
of our large towns. 

The skin disease most frequently met with is ringworm. 

Eingworm is caused by a fungus, or vegetable 
parasite, that attacks the skin, and especially 
the roots of the hair^. It is therefore most frequently 
found on the hairy scalp, though any part of the skin is 
liable to be attacked. The disease shows itself in the form 
of circular patches, red and inflamed and covered with dry 
scales. When present on the scalp the hairs break off and 
leave circular bare patches. The disease is extremely con- 
tagious, especially among children, and can be carried from 
child to child by means of hats, towels, or hair-brushes. 
It should be remembered that any scale from the ring- 
worm patch is capable of transmitting the disease to an 
unaffected child. In its early stages ringworm, if treated 
thoroughly, may be cured in a comparatively short time. 
But when it has obtained a firm hold on the skin it is very 
obstinate to. ordinary treatnient. When, therefore, a case 
of ringworm is found teachers should immediately^ adopt 
strict m^sures. Laxity may result in the rapid spread of 
the dise^ throughout the school. The affected child 
should be dismissed at onc^ and the case reported to th^ 
mx. JBD. 18 
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school nurse and the medical officer, who will advise the 
parents as to treatment. The child should not be read- 
mitted until certified by the medical officer as fully cured. 

In the case of verminous children the following measures 
adopted by the London County Council have 
proved efficacious. 

‘‘The nurses visit the schools and select 
all children with imclean heads. A card, enclosed in a 
sealed envelope, with a part easily separable (line of per- 
foration), is given to each child to take home. 

“ The card has on it simple directions for treatment, and 
a statement that children not treated after a few days will 
be separated from the others. The parent is requested to 
read the instructions, and sign and return the attached 
portion, or the child will be separated from the other 
children forthwith. 

“ On the front of the card there is printed : — 

Private Notice. 

Your attention is drawn to the condition of this child’s head, 
which has been noticed in school. The school nurse has examined 
it, and states that by attention to the directions given on the other 
side it can be rendered permanently clean within a week. If 
cleaning is not effected by that time the child will have to be kept 
separated from the others in school until the unclean condition is 
remedied. 

“ On the back of the card : — 

Instructions for Cijeansino Heads. 

Where there are sore places, scabs, or enlarged glands, these will 
generally get better on removing all lice and nits. 

It is possible to effect a cure in about a week. 

All hairs with nits and all liair within a quarter of an inch of a 
sore must be cut off. 

The head must be washed and scrubbed daily with paraffin oil, to 
whk^ an equal, quantity of olive oil may be added. II there arc 
ioaba» thine when softened should be removed* 
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Repeat this treatment daily for a week, then weekly till all signs 
of lice are gone. 

Where there is difficulty in keeping a child’s head clean the hair 
should be worn cut short. 

Iron the collars of the clothes with a hot iron. 

Caution , — Do not use paraffin near a fire or naked light. 

“ The attached portion reads ; — 

I have read the instructions on the back of the card and will 

endeavour during the ensuing week to get into a healthy 

and clean condition. 

Signed . 

“ At the end of a week from the nurse’s first visit all 
cases not treated or not returning the card are separated 
from the other children, and cases not returning the card 
signed by the parent have a home visit by the nurse ; if at 
the nurse’s fourth school visit no attempt at treatment has 
been made, the case is notified to the School 'Attendance 
Officer, and a second card left at the home by him on 
which the treatment is again set forth, the failure to adopt 
remedy pointed out, and a statement that if at the end of a 
week (nurse’s sixth visit) the child has not had treatment 
it will be excluded from the school, and that the parents 
or guardians will be liable to immediate prosecution.”^ 

Ill school areas where school nurses do not exist the 
teachers should, with the consent of the school managers, 
carry on a similar crusade against personal tmcleanliness. 
Children suffering from vermin should be separated at 
once from the others. The parents should be immediately 
communicated with and instructed how to treat their 
children. Failure to comply with the instructions should 
be followed by instant removal from the school, when the 
case falls naturally into the hands of the attendance 
department of educational adininistration. 

^ Quoted fvom Lyeter, School Hygkm^ pp. 223-225, 
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FRESH AIR. 

1. Free intecliange of gases between air and blood and 
between blood and tissues is essential to vital 
process and functional activity. Fatigue we 
and their have seen to be primarily a condition in 
]^ct on the which there is a clogging of tissue activity 
by the accumulation of waste products ; the 
cells of the higher nervous centres being particularly sensi- 
tive to their baneful influence. If, then, the oxygen of 
the blood be not renewed and its carbonic 
bonic ci fully removed, symptoms of fatigue and 

of diminished vital power show themselves in headache, 
languor, lassitude, irritability, and a weakened power of 
mental concentration and of physical endurance. The 
free exchange of gases between the air and the blood is 
necessarily largely dependent on the character of the air 
breathed, that is, on the proportion of oxygen and of 
carbonic acid it contains. Usually the air contains 04 per 
cent, of carbonic acid, but continued br^tliing in a confined 
space decreases the proportion of oxygen and increases 
that of carbonic acid. The latter ingredient may, however, 
be inoreased by *02 per cent, of impurity to *06 per cent, 
befoxe any marked effect on the life and activity of the 
tissues b^omes noticeable. Continued breathing of air 
vitiated to this extent will in the cenrse of time, however, 
weaken mental power and physical endurance, and make 
the onemne of eonditkms of fatigue mtm rapid. 

m 
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When this measure of impurity is exceeded breathed air 
begins to have more marked effects on the system. To a 
person coming from the fresh air it smells close and stuffy, 
though perhaps its condition is not noticeable to one who 
has become accustomed to it. When above 1 per cent, of 
impurity is present headache and faintness are produced, 
and with increasing impurity there arrives a point at which 
the activity of the higher nervous centres is interfered with 
so seriously that insensibility follows. From a large mass 
of practical experience of the effect of carbonic acid impurity 
on vitality it has been generally agreed to consider *02 per 
cent, the limit of permissible added impurity ; though 
some observers as Camelly, Haldane, and Anderson place 
it considerably higher, at *09 per cent. 

Breathing, besides increasing the proportion of carbonic 
acid in* the air, also increases the temperature 
amount of moisture. Expired air is 
saturated with moisture and its temperature 
approximates that of the body. Hence the results of the 
continued breathing of the air of a confined space are a 
gradual approach to saturation, shown frequently by the 
deposit of moisture on the cold surfaces of windows and 
walls, and a steady rise in the temperature of the air. 
Both these consequences have a marked effect on vitality. 
Tissue activity, as has been shown, produces heat, and the 
body is kept at a uniform temperature mainly by the loss 
of heat through the skin. It follows, then, that a rise in 
temperature, by diminishing the radiation from the skin, 
will hinder the life processes of the tissues, and this result 
will be all the more marked owing to the increasii^ 
humidity of the air diminishing the activity of the sweat 
glands. The debilitating and relaxing effects of a warm, 

^ muggy’ day and the invigorating i^uence of a deai^, 
dxy, and mi^erately cold atmosphere, well illustrate the 
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action of moisture and warmth on the vitality of the 
system. 

It is thus evident that the continued increase of carbonic 
acid, of temperature, and of moisture all play their part in 
the evil effects that breathed air has on the power of life 
and work, the symptoms of those effects being seen in 
lassitude, restlessness, and declining powers of attention. 
Dr. Kerr, Medical Officer of Schools to the London County 
Coimcil, in his “ Eeport on the Condition of the Schools 
and Scholars of London for the year 1907,” gives the 
results of a number of experiments made with the object 
of observing the effects of increase of carbonic acid, of 
moisture, and of temperature on the work of the pupils. 
To quote from his report : “ The London child takes little 
notice of variations of temperature between 56° P. and 
64° P., and apparently does its best work alx)ut 58° P., 
but in this regard there are considerable individual differ- 
ences. There seems to be no advantage whether the air 
at these temi)eratures is dry or saturated, or whether at 
rest or in gentle movement. A fall l>elow 55° P. gives 
rise to comment, and a rise above 65° P. to unpleasant 
subjective symptoms in some persons. . . . Witli high 
temperatures, 65° P. or more, whatever other factors may 
be present, high or low proportions of carbonic acid gas, 
moisture or not, movement of air or rest, the higli 
temperature alone has an evil influence in detennining 
deterioration in the mental work in the children. 

“On two occasions boys attributed headaches to the 
noise of the fan, but restlessness, inattention and listless 
attitudes were noticeable. Above 70° P., three or four 
children in the class got headaches, and others flushed 
faces, and this whether the carbon dioxide was in high or 
low quantity, or tihe air fresh, or un|deasantly stuffy 
from human exhalations. ThI only Occasions with high 
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temperature wheiro no. mental deterioration was determined 
was when, with high fcarbon dioxide, and unpleasantly stuffy 
condition, the air was kept pleasantly moving by the fan. 
On occasions with 77° dry and 74° wet bulb readings, no 
subjective signs or mental deterioration was noticed when 
the fan in the room was thus kept working. 

“ It was found impossible under school conditions to 
obtain a high temperature, 70° or more, with considerable 
humidity, that is over 60 per cent. Possibly this may be 
obtained in suitable weather, and help to solve the 
question of what part humidity plays. Meanwhile, the 
conclusion seems justified that below 66° P. relative 
liumidity plays no important part in affecting mental 
work. But humidity appears intimately related to high 
temperature and loss of body heat from the surface. The 
nearer the wet bulb ^ temperature comes to the body heat, 
the more important physiologically it seems to be, as the 
difficulty of getting rid of heat increases disturbance in 
the metabolism, probably setting up toxic symptoms, first 
in diminished working capacity, flushing, and restlessness, 
and later by headache, sickness, and rapidly increasing 
and marked failure of working power. 

Carbonic acid gas in the usual concentration seems to 
exert no appreciable effect on mental capacity. Above 35 
or 40 parts in 10,000, this may not be true. Dr. Brincker 
and Dr. Hogarth personally experienced subjective feelings 
as of a light band round the forehead and temples and 
round the chest, and although no effect in change of 
atmosphere was apparent to teacher or scholars the test 
showed, and the teacher actually noticed at the time, that 
after al>out an hour there was a remarkable collapse in 
the mental capacity of the children. They appeared ex- 
hausted mentally, whilst at the same time there was 
entire absence of the headache, oppression, and nausea, er 
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of the laziness, restlessness, and irritability sbo^n in a bot 
close atmosphere alone. It yet remains to be determined 
whether there are not two trains of symptoms capable of 
disentanglement, due to different toxic causes, one from 
so-called * heat retention,’ the other an ultimate effect of 
carbon dioxide poisoning.” 

Dr. Kerr summarises the result of the whole series of 
observations in the following statements, which are borne 
out by the conclusions arrived at as to the cause of fatigue 
and reduced vitality : — 

(i) Mental alertness and accuracy are improved by two 
or three hours of school work, provided that the atmosphere 
is satisfactory. 

‘‘(ii) Temperatures above 65° P. give rise to definite 
subjective symptoms ; slackness and inattention in some, 
headaches in others. Although it is not easy to assert 
definite mental alteration till about 70° P. 

“ (iii) Symptoms do not appear at 65° if the air is 
kept in gentle movement by a fan in the room. At higher 
temperatures the symptoms and mental conditions are 
ameliorated by such movement of the air. 

** (iv) With temperatures 70° P. and above, other factors 
being normal, there are marked symptoms, and very evident 
deterioration in mental alertness and accuracy. 

(v) Eelative humidity does not affect the mental capa- 
city of children at low temperatures. Increase of humidity 
appears to increase the effects of high temperatures. 

** (vi) Carbonic acid gas in considerable excess, althougli 
not producing symptoms found in a hot and close atmo- 
sphere, seems to produce, after a time, considerable fatigue 
in the performance of mental functions by the children.” ^ 

^ Beport of the Bdnestion Committee of the IxmdoEi Goanty 
,Comioil Stthmitting the report of the Hedioel OHoer (BdocatiQii) 
ior yesr ended 3Ut Hendii p* ^ 
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It has been noticed already that breathed air contains 
organic impurities from the lining of the 
Imp^Ues. bronchial tubes, which together with the 
Tolatile organic substances exuded from the 
skin are responsible for the offensive smell and close stuffy 
‘ feel ’ of breathed air. The effect of these impurities on 
the atmosphere and on health has already been considered 
and therefore need not trouble us here.‘ 

2. Seeing the effect that foul air has on health, and on 
the power of continuous effective work, it is 
teacher should know 
Air ^ from time to time during the day the state 

of the air in the class-room in order that he 
may take measures to flood the room with fresh air if the 
foulness pass beyond the permissible limit. It is of little 
use, as has already been hinted, to rely on 
S^ptoSg. sense of smell or the feeling of closeness 

and stuffiness. Those living in a room becom- 
ing gradually fouled fail to notice the state of the air until 
marked symptoms such as headaches, faintness, and sick- 
ness show themselves. It would, however, be wise, when 
listlessness, inattention, or bad work is observed, to con- 
sider whether it is not an indication that the state of the 
air in the room is not all that is to be desired. 

The teacher has no direct means at his disposal for 
measuring the amount of carbonic acid and 
Measurement organic impurity in the air, though appara- 
tus invented by Dr. Sourfield does exist by 
which the measuie of impurity can with con- 
siderable accuracy be ascertained. It may be considered, 
however, that the rise in temperature, and the increase in 
humidky due to breathing, are roughly proportional to. the 
amount of carbonic acid and organic impurity. Ashasbe^ 
^ See Chapter § h 
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shown, too, rise in temperature and in humidity are, in them- 
selves, factors in bringing on fatigue and reduced vitality. 

The degree of humidity can be measured by means of a 
wet and dry bulb thermometer. The mois- 
ture on the wet bulb evaporating into the 
air absorbs heat, and thus causes the reading 
on the wet bulb thermometer to be lower than that on the 
dry bulb thermometer. The dryness of the air is, then, 
proportional to the difference of readings. The greater 
the difference between the two readings, the greater is the 
evaporation from the wet bulb, and the drier is the air of 
the room. The less the difference, the less is^the evapoi a- 
tion, and the more nearly does the air of the room approach 
the point of saturation. When there is no difference in 
the readings, the air is saturated, and there is no evapora- 
tion from the wet bulb. 

Every class-room in a school should be tested from time 
to time on typical days, about the middle and near the end 
of each school session, to ascertain exactly the condition 
of the atmosphere as regards its humidity. Though few 
teachers can., at all times command the use of a wet and 
dry bulb thermometer, there should be one in use in every 
school for periodic testing of the class-rooms. Especially 
is such testing necessary when the rooms are warmed by 
heated air or by hot pipes. On ordinary occasions any 
deposit of moisture on the cold surfaces of windows or 
W£^ should be taken as a sign that the humidity of the 
air has passed beyond the health limit. 

The rise, in the temperature of the air can always be 
readily measured, and can be taken as a more 
Xsatiimiiiit or less accurate indication of the carbonic 
^Tmpmr organic impurities and the degree of 

humidity. The oon^uous breathing of the 
air of romnsi even when it is teguWfy r^ired, raises its 



FBESH AIB. 


temperature. With a flow of air necessary to keep the im- 
purities and humidity below the permissible limit, the rise 
of temperature due to breathing will be about 4PF. Any 
increase of temperature of more than 4°P. must be con- 
sidered as a sign of defective ventilation. Of course the 
temperature may rise from causes other than breathing, 
such as fires, stoves, hot pipes, and sunshine. It is desir- 
able, however, in cold weather, that the air of the class- 
rooms be warmed to near the proper temperature before 
the children enter. 

It has been seen that temperatures from 65® P. to 64® P. 
are the most suitable for effective work, and it is generally 
held that the best work is done when the air is at a tem- 
perature of about 62® P. Hence, since the permissible 
wanning of the air by breathing is 4® P., the temperature 
of the air at the beginning of the school session should be 
about 58® P. and not less than 55® P, With these initial 
temperatures the ventilation should be such as not to raise 
the temperature above 62® P. A temperature above 64® P., 
at any rate in cold weather, should be considered both as 
injurious in itself and as indicating too high proportions of 
carbonic acid and organic impurities. 

If, however, fresh air at a low temperature is entering 
ihe room, it is impossible to keep the interior temperature 
l)etween 55® P. and 64® P. without heating the air by breath- 
ing to an extent that will render it injurious to health. 
The incoming fresh air in winter, then, should be warmed 
to a temperature approximating to 68® P. There are 
f ui'ther reasons why the difference between the temperature 
of the interior and that of the incoming air should not be 
much greater than 4® F. It will be seen later that draughts 
and cold feet ai'e caused by too great a difference between 
the temperature of the air in the room and that of the air 
mitering. 
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Thennometers, tlien, should be regarded as essential 
parts of the equipment of everj class-room, and the 
teacher should be strict in his constant and regular use of 
them. One thermometer for each class-room is not sufficient. 
At least thi^ are required : one for taking the temperature 
of the outside air ; a second for taking the temperature of 
the lower stratum of air in the room, where the incoming 
fresh and colder air will most likely be found; the third for 
taking the temperature of the upper stratum of air, where 
the heated breathed air will tend to accumulate. 

It has been seen that it is necessary for each teacher to 
know the ventilating power of his room on typical days in 
different seasons' of the year. To effect this each room 
should bo tested by means of the thermometers over 
intervals of a week at different hours until the ventilating 
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capacity of every class-room is intimately known. Readings 
of the three thermometers should he taken at regular 
intervals throughout the day. The moat convenient times 
for takings readings will probably be at the change of 
lessons. Particuliurly should the temperatures be taken at 
the beginning and end of the school session^ and before 
and after the recreati(m intmrvaL T%ie most suitable mode 
of reemrding the readings is by means of a diart sudh as 
^mmabom 
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Three curyes will thus be obtained expressing the read- 
ings of the three thermometers throughout the day. It is 
important, however, to note down the number of children 
present, the length of the recreation interval, whether the 
room was flushed with fresh air during this period, during 
what periods gas-burners had to be lighted, whether the 
lessons demanded physical activity, as in music and drill, 
or quiet sitting, as in writing exercises, and what modiflca- 
tions were made in the means of ventilation. Any signs 
of fatigue or of collapse in attention, general throughout 
the class, should be noted. 

Charts giving information such as the. above would 
prove valuable in giving a thoroughly practical insight 
into the state of the room and its effect on health and 
work. They would be still more valuable if at certain 
times in the year the increase in humidity was tested 
by means of a wet and dry bulb thermometer, and 
the carbonic acid impurity by means of a Scurfield’s 
Apparatus. 

Such thorough testing is only necessary at intervals 
throughout the year, but observation of the thermometer 
should be part of the daily routine. Especially is this 
necessary when the tone and work of the class show that 
fatigue has set in. The effect of various lessons on the 
rise in temperature should also be noted, for during 
singing and drill breathing is quicker and deeper and 
the air is more rapidly fouled than during more reposeful 
lessons. 

3. The teacher, then, must consider the continual observa- 
tion of the state of the class-room air as part 
of his daily routine duty, a duty as necessary 
to effective work as the preparation of his 
lessons. The observations, however, should always be 
made with a view to ada{#ig the means of ventilation of 
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the class-room to the needs of the pupils. It is true that 
the appliances for veniilating the rooms of a 
Vsntllaiioa school are matters of school structure and 

Fxa^^^ hence rest with the architect, but it is no less 

FtobleiiL true that a great part of the success of the 
means provided will depend on whether the 
teacher makes the most and best use of the system. 
Undoubtedly a bad system can never be made to work well, 
on the other hand it is certain that a good system can 
through neglect or ignorance be rendered most ineffective. 
There are still many teachers who, even in summer, fail to 
open the class-room windows, and who, during the recreation 

r srvals, never think of flushing the rooms with fresh air 
means of open windows and doors. 

It is the duty of a teacher to know the needs of his class 


with respect to fresh air, by definite and well-considered 
examination to understand the problems of ventilation 
presented by his own class-room, and to make the most and 
best of whatever means exist. Head teachers in particular 


would be well advised to explain to their colleagues the 
system by which the school is ventilated, and to inform 
them of the measures that in the past have been found to 
be most successful. The problem of ventilation lies in 
removing the fouled air at such a rate, and supplying fresh 
air in such quantities, as to keep the temperat\ire, the 
humidity, the carbonic acid, and the organic impurities 
below the limits permissible for health. 

It is a matter of no great difficulty to compute the 
amount of fresh air each dbild should receive in order to 


:e^ down ihe proporti<m of harmful |u*odttcts, and quite 
ij to protide inlete of suffik^t size to bring in fresh air 
and outiets of dimenmons neoessaiy to take away the f ottl 
air. It is, however, one of niost difficult of practical 
laolde^ to securis that Urn 6esh air tl^ iaiets 
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spreads itself out through the room so that each child 
receives his proper share, and then thftt the foul breathed 
air flows directly to the outlets and is at once got rid of 
without accumulating in any part of the room or mixing 
imduly with the incoming fresh air. The problem is still 
further complicated when it is considered that the flow of 
fresh air must be sufficiently great to provide for a large 
body of children, and yet must uot enter with such 
momentum as to cause unpleasant draughts. The problem, 
moreover, is never a constant one. It varies with the 
difference between the temperature of the outside air and 
that of the room. Winds considerably interfere with the 
ventilation, sometimes aiding, sometimes hindering. The 
means used to heat the room, whether by open fires, 
stoves, hot pipes, or heated air, present a further com- 
plication. Breathed air, too, has a distinct motion of its 
own. In the presence of so many forces, some hindering, 
some aiding, all more or less variable, it is obvious that 
the problem of ventilation is a complex one, and it is little 
wonder that in practice ventilation is so often unsuc- 
cessful. 

Dr. Shaw, in his valuable book on the problem of 
ventilation, states the difficulties in his humorous way as 
follows : “ I suppose the greatest social enemy from the 
ventilation point of view is the individual who sneezes ; 
the person who merely breathes is bad enough, the person 
who sneezes adds a special difficulty because he distribute 
a cloud of fine particles which may or may not be dele- 
terious. Imagine such an enemy in a remote comer of a 
large room and consider what must be done to wash away 
the respirable impurity. Smne benevolent authority may 
have d^ided, perhaps, that 1,000 cubic feet of air per hour 
is sufficient for the work, because no signs of exceptional 
discomfort or illness have manif^ted themselves when 
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tliat amount of air lias been supplied on the average. So 
everj second a quarter of a cubic foot of air is duly 
provided for our enemj and delivered for him through an 
opening in the wall, which some say should be high up, 
others low down. At the same time the quarter cubic 
foot which was supplied for him some fifteen minutes 
previously is called for at another opening in another wall, 
which again some say should be low down and others 
high up. But how is our enemy with the sneezing cold 
to be sure of getting his quarter cubic foot, and how shall 
he be sure of giving it up when he has used it in such a 
way that it shall reach the proper opening for its removal P 
As a matter of fact, the distribution of the air supply 
between the occupants of a room is a matter of scrambling 
between them ; and in the course of the scramble there is 
much scope for the exercise of various physical laws that 
are not much regarded in deciding the general practice of 
ventilation. Certain it is that, with a single opening in 
one wall for delivery and a single opening in another for 
extraction, if every occupant of a school class-room does 
get his fair share and use of the fresh air supply, it is a 
• result that one could not anticipate.” * 

The first question that arises in ventilation is the 
amount of fresh air required for each cliild. 
It may be taken as a fair basis for computa- 
tion that each child on the average breathes 
out 4 cu. ft. of carbonic acid per hour. The quantity, of 
course, varies. When the child is at rest the amount is 
less, when physically active it is greater. It is less than 
the amount given out by an adult, whidb may be taken on 
the average as *72 cu. ft. per hour. As the permissible limit 
of added impurity is *02 per cent, Ihe amaunt of air fouled 


^ Ik* Shaw, Air Brelics, p. vii. 
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per hour will be — or 2000 cu. ft. in the 

case of a child and 3600 cu. ft. in the case of an adult, 
which means that the flow of air must be f cu. ft. and 
1 cu. ft. per sec. in each case respectively. 

The velocity of this flow will depend on the air space of 
the room. If the air space per child be small the neces- 
sary amount of air must enter more rapidly than if the 
air space per child be large. The velocity of the flow, 
however, must not be too great. It has been calculated 
that with an air space per child of 200 cu. ft. the velocity 
of the incoming air will not be noticeable and will not 
give rise to chills. It is interesting to note that the Board 
of Education, by its regulations, considers 120 cu. ft. suf- 
ficient for a primary school child, while the minimum for a 
secondaiy school child is much greater. It is evident that 
the Board considers that the capacity of the average child 
to withstand the eflects of suffocation is great, and greater 
in the case of a child in a primary school than in that of 
one in a secondary school. 

The temperature of the incoming air has much to do with 
the presence or absence of draughts. If the temperature 
of the fresh air be near the temperature of the air of the 
room a much greater velocity would be less noticeable than 
a less velocity in the case of air considerably colder. It 
is important, then, for efficient ventilation of rooms con- 
taining many children to have the incoming air warmed^ in 
winter in order that the inward flow may be sufficiently 
rapid and yet not noticeable. We have seen already that 
the temperature to which it should approximate is 58^ F. 

The first law of ventilation is that whatever quantity of 
air comes into a room the same quantity 
Law of How. Qtit. Consequently, bott inlets 

and outlets must be prorided* Moreoirer, the wiquiiti 
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of air coining in or going out is determined hj the size of 
the openings. It is obvious, therefore, that small inlets will 
restrict the flow out as well as the flow in, whatever be 
the size of the outlets, and small outlets will restrict the 
flow in, whatever be the size of the inlets. Theoretically 
it would seem that inlets and outlets should be the same 
in area, but it is found in practice that it is pi*eferable 
to have slightly lai^r outlets. It is necessary to insist 
on the provision of both inlets and outlets of sufficient size, 
because in many people’s minds there is an impression 
that if you make provision for air coming in the air will 
find its way out somehow, or that if outlets are provided 
for getting rid of foul air the chinks and cracks of 
windows and doors will be quite enough for the delivery 
of fresh air. 

The problem, however, is something more than simply 
bringing air in or taking air out. The circu- 
Circnlation lation of air throughout the room and the 
oT^inthe y^ioejty of its flow are important consider- 
ations. Taking these points into account 
the first practical principles of ventilation are that large 
inlet and outlet spax^s should be provided so that large 
quantities of air can come in and go out with small momen- 
tum, and that the inlets and outlets should be distri- 
buted over as large an area of the room as possible and in 
such a way as to cause movement of air across the room. 
It will be readily seen that windows widely open will 
cause less draught than windows slightly open, and that 
it is better to open all the windows than only one. A 
current of air distributed over the whole side of a room is 
preferable to its ccmcentration between the door or iSr^lace 
and one opm window. Account must be taken, however, 
theouti^teinperati^ Aawiflbeiiiea^fidlye^^ 
llteri the edmissioii of cold eir in hrifi or small wtities 



VBE8H AIB« 291' 

high up or low down will cause draughts due mainly to 
difference of temperature. 

The circulation of the air within the room is a difficult 
problem. It is complicated by the facts that there are at 
least two distinct sets of currents — m(mentum currents of 
incoming and outgoing air; and convection currentSf that is 
those due to differences of temperatures — and that these con- 
siderably interfere with each other. Many of the draughts 
which are supposed to be due to incoming air are really 
due to the action of convection. Convection, indeed, is an 
alhpervading influence in the circulation of the air in the 
room. Dr. Shaw specially emphasises its importance : “ It 
is at once the condition of success and the cause of most 
failui-es. Without convection ventilation would be impos- 
sible ; in consequence of convection nearly all schemes of 
ventilation fail.**^ 

The law of convection is that heated air rises and 
cooled air sinks in the surrounding air. Hence every 
source of heat in a room causes upward currents, and every 
object colder than the air of the room causes downward 
currents. Fires, stoves, hot pipes, the warm walls around 
the chimney, warmth of skin, heated breathed air — all 
give rise to upward movements of air. Cold walls and 
windows, cold air entering give rise to downward move- 
ment. 

Convection thus causes a vertical distribution of air in 
the room and also horizontal currents along the ceiling and 
floor, and since these currents are flue to difference of 
temperature their velocity wiU be proportional to the 
amount of that difference. Hence, in a room occupied by a 
class of children there will be a general movementbf breathed 
air upwf^, with a velocity dependent on the relation be- 
tween the temperature of the room and the temperature of 
* Op. ctf., p. 38, 
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the air coming in to take its place. This general moye- 
ment will be interfered with hj the action of fires, hot 
pipes, cold windows, and incoming fresh air. Cold windows 
on a fi'ostj day give rise to very appreciable down draughts. 
Incoming air considerably colder than the interior air falls 
rapidly to the floor, whether the original current be directed 
upward or not, and whether it enter high up or low down. 
Tlie further course of these currents will depend on where 
upward conyection currents are taking place. Each 
person breathing is making his own upward current, Ix^sides 
which fireplaces and hot pipes are special sources. A fire 
will cause a direct draught along the floor between windows 
and fireplace. 

Draughts, then, are not necessarily due to the momen- 
tum of the incoming air, but they may be, 
Draughts. often are, the result of the admission of 

air much colder than the air of the room, or they may l)e due 
to the existence of yery cold and extensive window surfaces. 
The remedy for draughts may not be, then, to diminish 
the amount of incoming air, but rather to supply tliat air 
warmed, and to supply more of it, so as to roiluce the 
general temperature of the room. “If complaint is made 
of draughts the proper remedy may be to supply more 
air — perhaps a little warmer — not less air a little colder 
or of the same temperature. The explanation of the 
paradox is that air is required to wash awray the surplus 
heat as well as the surplus impurity, that the draught 
may be due to the united effort, in the way of conyection, 
of the assembly of people, and that the effects of con- 
yeotion aie less if there is more air with which to work ' 
and, we may add, more uniformity of temperature. 

It is genenUly considered that a difference of more than 
4^F, between the tmnperature of the incoming air and 
^ Sliaw, Qp, ^,9 p. ia. 
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that of the air of the room will give rise to undesirable 
convection draughts. This is further confirmation of the 
principle of supplying air at a temperature approximating 
to 68° F. The incoming air will then be warmed through 
4° F. by breathing and so keep the temperature of' the 
room about 62° F. 

In winter, when cold outside air is brought in, draughts 
cannot be avoided, no matter what contrivances are used 



to direct the current upward. Cold air must fall to the 
floor. At such times there is an almost irresistible im- 
pulse to decrease the ventilation to a minimum in order 
to shut off draughts, an impulse strengthened by the 
desire to warm the room. There is thus a danger of the air 
being heated from a low to a high temperature main|y by 
being breathed, a process that on grounds of health and 
effective work is to be avoided at all costs. Warmth must 
not be obtained at the cost of health and work. ** It is 
futile,'’ Dr. Shaw remarks, “ to try to keep a room up to 
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60® P. wifli an open window supplying at 28® P. the unit 
of Tentilation for each occupant. The law of convectiou 
insists in such a case that an extremely cold layer will be 
found near the floor and the reversed correlative of the 
therapeutic action of putting one’s feet in hot water will 
be set up. If you depend on unwarmed air in veiy cold 
Tether adopt the open-air ^stem at once and provide 
appropriate clothing. Uniform and draughtless cold is 



Fig* Id,— CRncKsv Biixm Am Omrurv, 


0ot to penoaa miitabfy dad. But luarked 

dillwnioM od teuq^entore a{>|diedi to ^bfonmt piurto of 
^ like eoBO (riSm dnptic zmattdiMt akould tmlf be 
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used by special prescription of a duly qualified medical 
man.”' 

4. The structural appliances for ventilation concern the 
ai'chitect and builder rather than the teacher, 
Appliw^ yet it is desirable that the teacher should 
be fairly well acquainted with the various 
systems and devices adopted in order that, in any par- 
ticular case, he may make the most and best use of the 
system with which he has to work. 

The positions of the outlets and inlets is the first point 
to consider, and in determining this the 
Outlets. natural flow of air in the room should be 

borne in mind. Breathed air rises toward the ceiling, and 



Fig. 17 .— Boylk’s Mica Flap VranLAToa 


it is good tiiat it shoiild do so, for it coatams over one 
hundred times as much carbonic acid as fresh air. But 
since carbonic acid is a very heavy gas, the result of cooling 
will 1)6 the gradual descent of foul gas to the floor. It is 
desirable, therefore, that the heated foul air should escape 
before it cools and settles downward to the floor, and it is 
convenient to make use of the upward momentum of the 
air to help in its removal. 

Outlets, then, should be near the ceiling. These may be 
perforated bricks, ventilating shafts through the ceiling or 

* Op. dt.f p. 68. 
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passing up alongside the chimney stack, or open windows. 
The escape in the case of rooms occupied by large numbers 
of pupils should be aided by an additional motive power. 
Gks jets or small fans in the ventilating shafts, or a 
ventilating shaft warmed by being contiguous to the 
chimney, will induce a continuous flow. An opening into 
the chimney shaft itself may be provided, by which the 



strong upward current in the chimney will give rise tr> a 
continuous escape if the possibility of down draughts lx; 
avoided by the use of mica flap valves. 

Mgs. 15, 16, and 17 are illaairationsol the devicen men- 
tioned abore. 

For pnrpoaea of light, as well as for TentUation, the 
windows shooM extend to the top of the room. If ven- 
tilating shafts or pmrfoxated brides be not provided near 
.the osilinfl& all the qpaoe above the windows simplj acts as 
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a receptacle for heated foul air, which, when cooled, sinks 
gradually downward towards the scholars. Pigs. 18, 
19, and 20 indicate some of the possible contrivances when 
windows are relied on for ventilation. Where no such 
devices exist the windows should be drawn down from 
the top. 


Side View Front inside view 



Pig, 10 ,— Louvri Ventilatoh, 


It must be remembered, however, that the cold surfaces 
of the windows in winter will create a considerable down 
draught, and if the windows extend to the ceiling the air 
coming down will be just the air that is not wanted ii\ 
the lower part of the room. Hence it is advisable to place 
hot pipes under the windows to counteract the down draught 
by an upward current of warm air, or to double-glaze the 
windows. 

The inlets for fresh air should be in the lower part of 
the room, so that the incoming fresh air may 
not nodx with the foul air in the upp^ part 
of the room. Obviously they should be above the ptxfSJjif 
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heads, and the current should be directed upward in order 
to minimise the draught, although convection will bring 



Fig. S0.—TSI Chaixdocx Wiudow. 


the air down if its tempera- 
ture is less than that of the 
air of the room. 

The devices adopted for 
inlets are usually Tobin’s 
tubes or Shemngham valves 
(see Figs. 21 and 22). If 
the lower sash of the window 
is opened, then a thick glass 
plate inclined from the win- 
dow should direct the current 
upward (see Fig. 23). 

Where rooms contain large 

numbers of 

“£3^ «hiia»a »li. 

ance cannot be 
placed solely on the natural 
flow of air due to the heat 
of breathing or of fires. 
Continuous flow and a con- 
tinuous source of energy are 
essential. If 2,000 cu. ft. be 
takmi as the proper amount 
of fresh air per child eveiy 
hour, then sixty children will 
require four tons of fresh air 
to be brought in, and four 
tons of foul air to be taken 


oui eveiy hour. Some of the motive force for this task is 
more or less constantly supplied by winds and heated air. 
lint such loinesaie not always sufEk^t to a thorough 

Msd eotttisiuout eadbange, eiq^e(»a% in wmimf when opmi 
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windows cannot always be relied on. Special motive force 
can sometimes be supplied by small fans and gas jets in the 
separate ventilating shafts i 

for each room. In large . yM 

schools, systems of mechan- ITj v /// 

ical ventilation by which W/j 

the air is driven into all 'Ml 

the rooms, or drawn out '///// 

of them, by means of a Wl 

large centrally-placed fan yM 

have been widely adopted. . m/l 

These systems of ventil- | '///A 

ation involve I 

Plenum and considerable ^ 

Systems. structural 

accommoda- Fig. 21 .-Tobin’ 8 Tons, 

iion, and are, therefore, 

expensive to instal. The structure for mechanical ven- 
tilation consists of a large main inlet shaft, from which 
smaller ducts branch to each room. From each room 

there passes a second 
— ^ smaller duct, which 

P - — / ®^f®rs a large main 

/ / outlet shaft. The single 

/ A fan can be placed either 


Fig. 21 .— Tobin’s Tubs. 


[I / in the main inlet, and 

— so drive air into all the 

Fig. S2.-8KKBR.KOHAM VaLT*. OP ill Ao nUUn 

outlet and draw air out 
of all the rooms. The former is known as the Plenum^ the 


latter as the Vacuum, system. 

Obviously if air be driven in, its entrance is under cmidaxd, 
but it will escape by any opening there may happen to be 
—a special outlet, an open window, an open dooTt 
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misoollaneous cliiiiks. On the other hand, if air be drawn 
out its entrance into the room is not under control. It 
will come in by any possible opening, 
specially constructed or otherwise. 
Where the air mainly escapes on the 
Plenum system, and mainly enters on 
the Vacuum system, depends on which 
openings offer least resistance to the 
flow of air. Open windows and doors, 
on account of their size, will naturally 
be preferred to the smaller openings 
specially provided. Little thought is 
needed to recognise the Superiority of 
the Plenum system. It is obviously 
better to control the supply of in- 
coming air in order that it may be 
wanned, purified, and moistened, than 
merely to regulate the outgoing air 
and trust to chance to provide the air 
which is to be withdrawn. 

One grave defect of both systems is 
which the equitable dis- 
tribution of air to each room can l>o 
Dnwm deranged. The main current of air 

IT liioLUfBD Qlabb entering divides into a number of 
streams, one for each room. These 
streams then unite into the main outgoing current. Ob- 
viously the resistance to the flow of air determines the 
amotnrt of air-stream in each room, and this resistance 
varies inversely with the size of the openings. Where 
thfie is relatively small resistance the flow will be rela- 
great, and where the reristance is great the flow will 
be If ^ thmi, in any room the xesistanes to the flow 

; made unduly mmH by the hitfgmm of the inlets an 
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outlets, or by open windows and doors, that room will at- 
tract by its small resistance an unduly large share of the 
air current. This is why the opening of windows and doors 
in schools ventilated by the Plenum and Vacuum systems 
immediately deranges the whole ventilation of the school ; 
for the room with an open window attracts the flow to the 
detriment of the remaining rooms. It has been found 
advisable, therefore, to have sealed windows, and to issue 
strict injunctions against leaving doors open in schools 
where either system is installed. 

The sealing of windows is one of the greatest defects 
of the mechanical systems of ventilation. In spring and 
summer the fresh air from open windows is a great boon. 
Air passing along shafts and flues seems to lose some of 
its freshness and invigorating properties. Moreover the 
flooding of rooms with fresh air from open windows and 
doors is an important means of purifying not only the 
air of the school, but its walls and furniture. Fresh 
air and plenty of it is a great purifier and invigorator. 
Tliere are times, too, when the air in the school becomes 
too hot from injudicious warming, and the reduction of 
temperature when open windows and doors cannot be 
commanded is very slow and gradual. On all grounds it 
seems desirable to hold fast by our open windows and 
doors. 

This disadvantage of the Plenum and Vacuum systems 
can to a large extent be overcome by placing 
Zero Potential ^ motive power in both the main inlet and 
the outlet shafts — one to drive air in, the othef 
to draw air out. It is clear that by such means air must both 
come in through the inlets and go out through the outl^. 
Both incoming and outgoing air are under oontroL 
doors and windows will not under such a system cause 
any serious derangement. Such a double ^rstem, called by 
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Dr, Sbaw the Zero-Potential, is much to be preferred to 
either of the single systems. 

The adyocfttes of mechanical systems of ventilation 
claim for them many advantages. There 
is no doubt that, if the difficulty of open 
windows can be overcome, there is much to 
be said in their favour, provided they are 
efficiently constioicted and managed. The 
income of fresh air in the Plenum and Zero-Potential 
Systems is under control and can, with almost mathematical 
accuracy, be suited to the needs of each room by regu- 
lating the size of the inlets and outlets and the revolutions 
of the fans. The incoming air, too, can be heated to the 
desired temperature of 68® P. by being passed over hot pipes 
or through hot chambers. It can fui'tliermore be puriiied 
by being passed through screens of rough hemp or jute or 
through coke filters, an operation much to be desired in 
some of the schools in our large manufacturing towns. 
Yet these benefits may through bad design or mismanage- 
ment become sources of serious trouble. 

The screens, unless cleansed and disinfected daily, become 
sources of disease and dirt. The conducting shafts, too, 
should be regularly cleaned, and it is betbjr that they be 
lined with glazed bricks to prevent the undue accumulation 
of dust. 

The heating of the air may give rise to much trouble, 
passed through very hot chambers or over very hot 
pipes loses mudi of its vitality. It is uncertain what 
<diaiige8 take place. Yet there is no doubt that the air so 
tmi&i becomes deadened and devitalised. It has few of 
the stimulating properties of fresh air, and when breathed 
dten causes headaches and more or less pronounced feel- 
ings of depression. 

Seated air^ too^ becomes veiy diy, mm though it con* 


Advantages 
and Defects 
of the 
Mechanical 
Systems. 
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tains the same quantity of moisture as cold air. Humidity 
does not depend on the actual quantity of moisture in 
the air, but on that amount relative to the quantity re- 
quired to saturate the air, and the amount required to 
saturate air rises with the temperature. Air at 70^ F. 
will hold four times as much moisture as air at 30^ F. and 
twice as much as air at about 50^ F. Hence if saturated 
air at 30° F. be heated to 60° F. it will contain only 60 per 
cent, of the moisture possible, and if further heated to 
70° F. only 26 per cent. Though at each temperature the 
actual amoimt of moistui*e present is the same, yet the 
saturated air at 30° F. would feel unpleasantly damp, the 
air at 60° F. a little dry, and that at 70° F. excessively dry. 
As has already been shown the relative humidity of the air 
influences the amount of evaporation from the skin. Too 
moist or too dry air disturbs tissue changes and affects 
health and vitality. Too dry air, moreover, gives to the 
skin a dry, rough feeling that is very unpleasant, and by 
its action on the delicate membrane of the throat and nose 
causes colds and catarrhs. Experience has shown that 60 
per cent, of humidity is the most suitable for health. 

A great disadvantage of ventilating rooms by means of 
heated air, then, is that the air is rendered too dry. Often 
the humidity of the air of schools warmed by heated air is 
reduced as low as 26 per cent. There are few people 
indeed who, working in rooms heated by hot air, do not 
luive disagreeable feelings in the skin, and who are not 
liable to chills and to throat troubles owing to the great 
change of humidity and temperature experienced in pawing 
from the inside to the outside air. Most people after living 
in the heated dry air of mechanically ventilated rooM 
on reaching the fresh outside air draw their breath with 
evident feelings of relief. Special means for moistening 
the heated air of wechanioally ventilatod buildings bare. 
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generally to be provided. Usually water is kept running 
over the hemp screen or through the coke filter. Even 
then it is seldom that the air attains the necessaiy degree 
of humidity. 

When the ventilation is mechanical the teacher must 
always be a mere observer and often a passive sufferer. 
The system is essentially a centrally controlled distributing 
agency, and attempts at local adjustment only throw the 
whole arrangement out of gear. The central control of air 
and of heat should be in the hands of a capable man. 
Something more than a mere mechanic is needed. It is not 
mere engine-tending that is required, but the adjustment 
of a deUcately balanced system that needs constant modifi- 
cation to the climate and to the needs of each class-room. 
There should, then, be appointed to control the system a 
man who thoroughly understands it and the various 
possibilities of air supply and of temperature. Managers 
should always keep in view the painful consequences of a 
breakdown or of any mismanagement of the system. 

The teacher, as has been said, can only be a passive 
observer. He must never interfere with the system liim- 
self. But he can be of much help in giving information 
necessary for the adjustment of the distribution of air and 
heat. He should keep a constant watch on the temp^raturo 
and the stuffiness of his room, and report immediately to 
the man in charge any deficiency of air or any undesirable 
temperature. It is his task, too, to test from tune to time 
the humidity of the air by means of a wet and dry bulb 
thermometer. 

5. Throughout this discussion on ventilation we have 
endeavoured to keep before the teacher's 
Bmattsiy. ^ importanoe of fresh air in the 

school economy. Healtht vitalify, cheerful tone, and suc- 
work majr be jeqpfudised 
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We cannot too strongly urge all teachers to interest them- 
selves pmctically in the ventilation of their class-rooms 
and to know its utmost possibilities in all states of the 
weather. The following practical rules should earnestly 
be laid to heart : — 

Open the windows at the top whenever the outside tem- 
perature is above 50° F. In warmer weather open them 
at the bottom as well. 

After each lesson give the pupils some active drill, during 
which the windows should be widely opened. 

During the recreation intervals and after school session, 
morning and afternoon, flush the rooms with fresh air 
from open doors and windows. 

Finally, watch carefully for listlessness, restlessness, 
inattention, and other signs of fatigue in the pupils, and 
constantly refer to the thermometers to estimate the 
condition of the air in the room. 

6. Important as it is to convert the teacher into a fresh- 
air enthusiast, it is equally important that 
Instniction of the pupils should share his enthusiasm. Un- 
V^entilatton. doubtedly the constant and unremitting 
attention of the teacher to fresh air will 
have its effects in the attitude of the pupils. They will 
become accustomed to breathing fresh air, an experi- 
ence wliich, if sufficiently firmly established, will end in the 
longing for fresh air. The teachei should seize the many 
opportunities that are sure to present themselves to impress 
on his pupils the necessity of fresh air. He should train 
them to regard fresh air as being as essential to their well- 
being as food, cleanliness, and honesty. 

It must be remembered, however, t^t the whole question 
is a moral one. ** Thou shalt not breathe foul air ” has no 
doubt its scientific justification, but as far as conduct is 
conceited it is a mpi^ injunction which must be imp 
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upon ihe pupils’ minds in every practical way, but mainly 
by the habits of the teacher and his attitude to the 
presence of foul air if it be discovered. No doubt instruc- 
tion on the effects of breathing and on ventilation will 
strengthen these educational forces, and pupils may be led 
to be deeply interested in carbonic acid gas and the laws 
of convection it suitable practical demonstrations are 
exhibited to them. But if such instruction only tends to 
awaken intellectual curiosity it is doing no good, but harm ; 
for it is training the pupils in the habit of regarding know- 
ledge as something intended only to satisfy intellectual 
curiosity, whereas the only knowledge worth having is 
that which influences conduct. 

The pupils should become co-workers and partners wit h 
the teacher in managing the ventilation of the room. By 
turn the older pupils should be responsible for opening 
the windows during recreation intervals and at the end of 
lessons. By turn, too, they should be allowed to observe 
the thermometers, the readings of which they should write 
publicly on the blackboard for all to see ; the teacher, of 
course, should explain why such readings are taken. The 
variations in the thermometer will provide good materia] 
for the teaching of graphic representation, after which a 
thermometric graph can be constructed daily by some 
responsible pupil and pinned in some public place. It is 
by entering fully and rationally into the * fresh air ’ life of 
tte school, by becoming convinced of its importance by the 
constant precept and example of all the teachers, by learn- 
ing its aim and methods by practical experience, that the 
piqdb wiUiM>me tomakeih^h airnot merely something to 
wi^ learnedly about, but a principle and an Ideal woven 
into the woof of their daily habita* 
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1. School life has become largely life in a class-room 
in which the pupils spend most of their time 
School I^e sitting in desks engaged in reading, writing, 
drawing, sewing, or receiving oral instruction. 
They seem always to be chained by strong, 
though invisible bonds, to their desks. True, the monotony 
of it is at times varied by an excursion to the drill haU 
or to the workshop, and occasionally a teacher strives to 
still the restlessness of his charges by a few minutes’ 
physical exercise, but in the main the custom of the schools 
is lo do everything possible at the desks. What cannot 
be done there is too often looked at askance as a dis- 
turbance of the regular orderly routine of the school, 
something to be tolerated as the whim of an inspector or 
the fad of an official. There is unfortunately too much 
ground for the charge that school life is not so much 
^apted to the growing activities of the child as to the 
possibilities of the desk at which he sits. 

Some teachers there are, too, who, not satisfied with the 
unnatural repose of desk life, seek to prohibit all movement 
of tongue or limb, all motion of mind or body, except that 
expressly performed at the command of the autocra t of 
the diasa-room. They seek to impose a gloomy sileiioe ahd[ / 
ft immobility by ah iron rule. . TheBedlndjai^ 
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we are told, were trained to stand like statues, and the 
monks of the Middle Ages Toluntarily adopted a life of 
asoetioism in which the body was subjected to the soul. 
The methods, if not the ideals, of the Indians and the 
monks seem yet to be with us. Many are the children 
who, for five hours a day for ten years of their growing 
lives, sit mute and motionless, hardly daring to move lip 
or eyelid, to turn face or body, or even to think except 
when expressly bidden. The child life which should be 
one of gradu^y expanding powers of mind and body 
becomes one of repression of all activity, a life cramped 
and confined to a few mechanically performed motions that 
custom has handed down as traditional. 

With such a school life can it be wondered at that many 
of our children grow up stunted in body and with minds 
from which every spark of initiative has Ixjen stamped 
out? Fortunate it is that Nature has implanted in the 
child an impulse to mental and bodily activity which is 
hard to kiU. Bepress it in school and, like a stream 
dammed back, it will burst forth with greater violence 
and with irresistible licence when school time is over. I^et 
the school life be as unnatural as it will, the child, out of 
school, will find some vent for his pent-up curiosity and 
his instinctive love of action. 

•'Order,” some teachers say, "must be preserved in 
school.” What a distorted and perverse idea of order it 
must be which rests on the nation of activity, of initiative, 
and of all the natural impulses of the child towards a life 
of actionl Order of any humankind surely is a method of 
doing, notofxafrainingfi^ School ^sdpline should 

be ilto orderly activity of lokd ai^ body, 

of mmM and bodily stagnation. Work, 
liTniii^ ^ ^ ^ Mimioe 61 T seEool life in touch 

real and the orderly niethodkai diretiion of 
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work and action towards ends of value is the spirit of its 
discipline. 

The child is not naturally silent and motionless. When 
left to his own instincts he is ever on the moye j p ulling 
things to pieces with a restless curiosity, probii^ jnth eyes 
and fingers into everything, exercising his powers o? in- 
stinctive imitation and invention at every turn, making, 
constructing, playing the man in so far as he conceives him. 
His eyes and fingers are never idle, his body never still. 
Only the mentally dull and the physically sickly desire 
repose of mind and body. It is by the continual exercise 
of all his powers that the child develops, and fortunate it is 
tliat nature, in granting him powers of mind and body, 
has also instilled in him the impulse to use them. 

In the child and youth these instinctive powers develop 
mainly through bodily action in the active perception of 
tilings and in the using of them. If school life is to make 
the most and the best of youth it must not run counter to 
tliis natural t-endency. School life should be largely life 
of action. It should, however, seek to be more than play. 
If left to himself the child seeks pleasure ^nd enjoyment ; 
incidentally his play may educate and developjiis physical 
ami mental nature. That is the way of unaided nature. 
The school, on the other hand, makes the development of 
his physical and mental powers of primary importance, but 
should develop these in such a way that the child gains 
pleasure. The school should not only draw out and 
exercise his active self, but should develop it to something 
higher, better, more rational and more self-conscious. 

Restless activity, curiosity, initia tive, action, movement . 
of body and mind are, then, the very breath of a school 
life in harmony with natural development. With the veiy 
young these b^n in play for play’s sake, but the wAoiol 
early seeks to turn play into work, aimless curiosity into 
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educatiTe interest, impulsive originality into rational pur- 
posive invention, random action and movement into skilled 
work. Such an aim cannot be fully realised by the seden- 
taiy desk life of the class-room. 

2. Sedentaiy occupations, it has been seen, are hurtful 
to the body.^ Circulation and respiration 
Evils are thereby reduced to a minimum and the 

processes of the body stagnate. The 
School Life. skin, liver, and kidneys became sluggish and 
the blood, retaining its impurities, paralyses 
the life processes and functional activity of all the tissues. 
Listlessness and irritability consequently result, and fatigue 
soon follows mental or bodily exertion. Harmful as a 
sedentary life is to the adult whose body is fully formed, 
it is doubly harmful to the growing child and youth. If, 
then, growth is not to be weak and stimted, if the body is 
to develop to the utmost of its capacity, it must be kept in 
active motion. 

Stunted in its vigour as the body becomes by the desk 
life of the schools, the injury to the mind is 
equally great. The body, it has been seen, 
^ is the servant of the mind, ^d the mind can 
only develop by the proper use of bodily activities. It is 
by the active use of his senses in seeing and handling and 
moving objects, and in the endeavour to gain this or that 
control over things in forming them to his will, that the 
child develops in mental power. Knowing a thing and 
knowing about a thing are not the same, though often mis- 
taken for each other.^ To know a thing is to be able to use 
it. Mudtk of this kind of knowledge can only be obtained 
in practical action, in dealing with thix^ in a practical 

i Oiaptcr TiH., II 1 and a 
^ JMnc^^ CSu^pler JL, pp. 9-10. 
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hijuxy to 
Eyes and 
Powers of 
Movement. 


way by an exercise of practical skill, a way not altogether 
consonant with desk life. 

A desk life cramps the pupil’s field of perception and 
action and thus warps his body and mind. 
By it his powers of sense and movement are 
only exercised in the narrow field of actions 
that can be performed in desks. Larger and 
stronger movements of the body and limbs, 
with their correlative perceptions, cannot come within the 
scope of desk life. It results that in the school life of to-day 
there is an over-encouragement of fineness in seeing and in 
doing. The eyes are too often and too long exercised over 
small and delicate work, the hand is too early used and too 
closely confined to small and fine work in writing, drawing, 
and sewing. Statistics only too plainly show the evil of 
such a course. Eye troubles are found to become increas- 
ingly prevalent as the school age advances — evils that are 
mainly attributable to the long continued use of the eye 
over near and fine work at desks. Were all the bodily 
powers of sense and movement fully exercised in a judicious 
mixture of delicate and of broad larger actions, such evils 
would not follow. 

8. School life, then, should not be limited by the pos- 
sibilities of the desk. It should become 
broader and more active, and lend itself to 
the development of the larger skilled actions 
as well as of the smaller and more delicate. 
Almost every subject has some part or aspect 
that calls for an active m<^e of learning. Arithmetic and 
geometry are essentially practical, though the practical 
side seldom finds its place in the school curriculum. The 
pupils should often be busy measuring the desks, the floor, 
the waUs of class-room, hall, and staircm, and finding the 
area of the playground, the height of the school walls and. 


Bodily 
Activity in 
the varions 
School 
Subjects. 
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of trees. For larger measurements excursions should be 
made to a ne^hbouring field or recreation ground. 

The progressiye study of the coimtry side, of its trees, 
shrubs, and fiowera, and the surface of the land, presents 
numerous opportunities for out-of-door work. Visits to 
castle, church, abbey, and museiun should bring history 
into real touch with the world. Carving, modelling, and 
handicraft are necessaiy branches of school study. Not 
only do they train the senses and skilled movement 
of both the larger and the finer orders, but they develop 
a sense of beauty and a knowledge of form that are very 
desirable. 

The school-yard, the gymnasium, and the playing-field, 
if such exist, should be in constant use by some class or 
other for organised games and the more regular and 
intensive gymnastic exercises. There is thus very little 
reason, if the teacher takes a broad enough view of his 
work, uses his native ingenuity and initiative, and makes 
the most of his opportunities, why school life should be 
at all sedentary. The remedy lies in the teacher breaking 
away from traditional desk methods and taking a little 
trouble to encourage and to make use of the chilclreifs 
instinctive love of action. 

School life, then, if looked on widely as a practical 
training for a practical life cannot be wholly a life 
in the class-room. Indeed there should he no day in 
which the whole time is spent within its walls. Nor 
need the class-room life itself be wholly sedentary, with 
the consequent bodily stagnation. It should be the aim 
of the teacher not to have two consecutive lessons wholly 
desk lessons/ Certainly no two consecutive lessons should 
be devoted to fine desk work such as reading, writing, 
drawing, or sewing. We have already recommended 
eveiy lesson should be followed b^ a few niin^tes' 
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drill or music, both that the room may be flushed with 
fresh air, and that the bodily processes may be quickened 
and stimulated. 

Many exercises can be carried on as well standing 
as sitting. Breathing, enunciation, and pronunciatioti 
exercises in both music and reading lessons may with 
advantage be taken standing. Often, too, in oral lessons 
standing for a few minutes is a decided relief. Arithmetic 
and drawing lessons should not always be carried on 
with the children in desks, where the more delicate 
hand movements are employed and the eye is exercised 
over fine work. Wise authorities would provide suitable 
writing and diawing surfaces, by preference not black in 
colour, in some of the school class-rooms, so that pupils 
could take their places there standing for arithmetic and 
drawing practice.^ Bolder, freer arm movements would 
thus be trained, and the eye would not be injured by 
prolonged use over smaller and finer paper work. . 

By such means the harmful desk life, so prevalent in 
our schools to-day, would be greatly reduced in amoimt. 
It cannot be wholly abolished, nor is that desirable. It 
has its place. The aim of the wise teacher should be to 
give it its proper place. Everywhere we should endeavour 
to bring school life into harmony with the natural forces 
urging the child to action. Thus school life Would be 
freer and more active, and mental and bodily powers 
would develop more broadly and harmoniously than under 
the desk life so common in the schools of to-day.- 

4. Pages have been written about the evils of school desks, 
and much ingenuity has been expended in endeavouring 
to devise a perfectly hygienic form of desk. It has, how- 
ever, been generally taken for granted that the prevalent 

> l^ee Welton^ BrmdfUu of Teaching^ Ohap. XIV«, § 1221 
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^stem of desk life will continue without modification. 

If school life is to be largely a desk life, 
CcmditloBui then eveiy means must be taken to prerent 
Heiatlij ^ many evils as possible, and remedial 

Desk UfB. measures must be devised to counteract 

those that cannot be removed. The main 
evil, however, lies in too prolonged and continuous use 
of desks. No ingenuity in desk adjustment or care in 
coimteracting evils can turn what is eminently a sedentary 
life into an active one. We must chiefly urge that the 
nature of the school life should be chang^. From being 
mainly a sedentary it should become largely an active one. 
No rational person can approve of a system of education 
that stunts the mind and deforms the body. The remedy 
for such a system is not to be found mainly in adjustable 
desks and in medicinal gymnastics, but rather in a funda- 
mental change in school life itself. 

Nevertheless, a wise care should be exercised in the choice 
and use of desks. Besides the general physical stagnation 
that follows from an abuse of desks, special bodily deformi- 
ties attend their careless use, especially when they are 
faulty in construction. These deformities are lateral cur- 
vature of the spine, restriction of the chest and abdomen, 
eye troubles, and a slouching and round-shouldered gait, 
it must be hd.d, however, that these evils come from an 
abuse and not from a proper and careful use of desks, and 
the diief abuse is the long continued sitting and writing 
attitude. Cramped and strained attitudes do no harm if 
indulged in only occasionally. Tet it is obvious, in view 
of the evils arising from improper sitting, writing, and 
reading postures, that every care should be taken to choose 
msutahle desks and every persirience used to train the pupils 
to sit and irork at them in attitu4^ th#t yn\l not lead to 
IKMiUvepl^p^ 
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In sitting and working at desks the body shonld be held 
upright to give freedom for the chest to ex- 
wiSSf ^ pand, and to prevent restriction and press- 
PostmSk abdomii]^ visc^. The abdomen 

contains many large arteries and veins, and 
pressure placed on these by stooping attitudes hinders the 
circulation and may lead to serious digestive troubles. To 
maintain an erect attitude with comfort and ease the body 
requires to be firmly supported by the back-rest, the seat, 
and the floor. Sitting upright without adequate support 
quickly tires the muscles of the back and shoulders. Even 
when the body is adequately supported long continued 
sitting will fatigue these muscles, and the shoulders 
will gradually become rounded and the back bent. 
Belief is sought in change of attitude by which the 
fatigued muscles can be rested. Standing, walking, 
moving the arms and body, are antidotes to long con- 
tinued sitting. 

The seat of the desk, then, should be of a form 
to aid upright postures. The back-rest 
should be shaped to support the back and 
' * should hold it firmly just below the shoulder- 

blades. Girls, it should be noted, need a higher support 
than boys. The thighs should be horizontal and the feet 
placed firmly on the floor, from which it is obvious what 
the height of the seat from the floor should be. The arms 
should hang loosely by the side or be placed loosdy m 
front or clasped looi^y behind. The evil practice of 
folding the arms tightly in front cannot be too strongly 
condemned. Yet, though its effects on breathing ate plain 
to the slightest thought, the practice is still commmi. The 
arms fol^ behind is a position that is beneficial during 
short periods; if long continued, however, it becomes very 
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The fonn of writing-slope and its relation to the scat 
for Writing ^ extremely important if physical evils are 
to be avoid^ when the pupils are working 
at the desks. Stooping, lateral curvature, constriction of 
the abdomen and chest, and eye troubles, all arise from a 
neglect of these particulars. To encourage an erect carriage 
when the child is working at the desk, the writing-slope 
must not be too distant from the seat. The edge of the 
slope must almost abut on the abdomen when the body is 
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bdd upright. It wiQ then be found that a line drawn 
vertically down £rom the edge of the slope will pro- 
ject over the edge of the seat by an inch or so. This 
is called the ' Minus Fositioii ’ (see 1%. 24). 

The bright of the writingHili^ firom the floor should be 
jfuek that wriring arm can be j^aosd oopfortahly on 
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the slope without mising the shoulder or stooping forward. 
If it be too high the spine is curved to the left, if too low 
the body is bent over the work. To prevent still further 
this latter posture the slope should be inclined at not less 
than 15^ to the horizontal. 

A desk with seat and slope overlapping is clearly more 
for Readin for writing purposes than for reading, 

and standing movements in it are very much 
restricted. For reading purposes our aim should be to 
diminish the risk of eye troubles by preventing stooping 
and bending the head. The book should be inclined at 
about 60° to the horizontal, and should be at least twelve 
inches from the eye. To fix this position for reading 
many desks are arranged so that the front half of the top 
turns up into a reading-slope at a suitable angle and at an 
appropriate distance from the eye. Such a form has many 
objectionable features. A slope with a marked crack 
across it is undesirable in writing, and necessitates a 
writing-pad when sheets of paper are used. The danger 
to children’s fingers is considerable. Such a reading-slope, 
too, is unsuited to the methods of work the older pupils 
should adopt. Much of their desk work requires reading 
and writing to go on together. For work of this kind a 
light metal reading-slope which can be moved to any dis- 
tance is to be preferred. For ordinaiy reading lessons 
the pupils can hold their books in their hands, as they 
— and other people — do in ordinary life, keeping them 
well away from the eyes. 

For the pupils to stand at the desks with comfort and to 
get in and out of them with ease some device 
^ 2nust be adopted. Some forms of desk attain 

this end by a writing-slope that moves backwards and 
forwards in a horizontal direction; others by meaigis of a 
seat that can revolve upward. Difficulty) however, onty 
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presents itself in an acute form in dual desks. With 
single seats the possibility of free movement is much 
greater. Dual desks are on several grounds objectionable. 
Doctors condemn them in that they conduce to the spread 
of disease; teachers in that they make independent work 
diflScult. Single desks are on aU grounds but expense 
much to be preferred, failing which the form of a long 
desk with a separate seat for each pupil has a great deal 
to be said for it. It is more convenient to the teacher 
in examining work to be able to pass behind every pupil 
than to pass up the rows between the desks. 

Tlie form of desk, then, must satisfy many requirements. 

It must be suited to the stature of the pupils, 

be convenient for writing and reading, and 
of Pupils. allow freedom of movement in standing. 

The greatest difficulty lies in providing desks 
to meet the various statures of pupils in the same class. 
Pupils of the same age may vary even as much as twelve 
inches in stature. Many desk-makers supply desks with 
adjustable slopes, seat, and back-rest, and many educational 
experts recommend them. Their recommendation, how- 
ever, is generally on the assumption that school life is to 
be largely a sitting life. Sitting and writing at desks, as 
has been seen, should not form so large a part of school 
routine, and hence the necessity for fine and precise adjust- 
ment to stature does not arise. It is wise to fit the desk 
approximately to the pupils. Exactitude to an inch or 
so is immaterial if the desks are not in constant use. It 
is long^continued postures that fix in the physical frame 
the evils of sittii^; and writing. At least four sizes of 
desks should be provided in an deumntary school, and 
time oi tbsm sho^ be found in evory class-room, so that 
the farge snd mall dbildrsn may &id equal comfort and 
iMlth with 
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Howeyer accurately the desks be fitted to the pupils, 
physical evils will still follow a bad use 
of them. Unhealthy postures are, in practice. 
Sitting and as frequent in good desks as in bad ones. 
Smcf ^ enthusiasm of the doctors, the ingenuity 

Postures. desk-makers, and the money of the 

ratepayers seem to be of little avail in &ice 
of the neglect of the teacher and the perversity of the 
scholar. 

Symmetry of attitude is alien to the instincts of the 
young, who love continual motion and change. The 
natural genius of the child finds its delight in curious 
contortions and strained positions. In his efforts at 
writing and drawing he screws his head round, works bis 
tongue in and out, curls up his legs, and twists his body. 
An erect attitude, square to the desk, seems the last one 
he will adopt of his own accord. Such contortions and 
|X)stures, however, are largely involuntary and unconscious. 
The motor impulse to write spreads itself out over his 
frame without control or restraint. There is wasteful 
profusion of movements, many of which hinder each other. 
In learning to write and to draw the child has not merely 
to gain control over the muscles that are directly concerned 
in making the strokes and curves, but has also to inhibit 
the involuntaiy motor impulses to the rest of the tocly. 
Perfection in inhibition is as slow and as gradual of 
attainment as in direct control of movement. The inhibi* 
tion of irregular movements and improper postures must 
go on persistently and continuously until control over the 
general bodily attitude is automatic. 

Training in correct posture must begin and proceed 
with the teaching of writing. It is as important a part 
of the teaching of writing as is the training in the control 
of the pen and peneiL the early yearn d sdiool Uff* 
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the correct attitude should be shown to the pupils at the 
beginning of each writing lesson. Posture drill is at 
least as necessa^ as pen drill. But, as in teaching all 
other kinds of practical conduct, merely talking about 
a thing is of little use, and the formal and somewhat 
artificial practice in preparatory drill is by itself not much 
better. These are but preventive and precautionary 
mea^reiEf. The real learning by the pupils is done in 
their practice under actual writing conditions, when their 
. attention is divided between making the letters and 
maintaining the correct attitude. During the learning to 
write, then, constant and persistent effort must be made 
by the pupils in maintaining the correct position, and 
this demands as constant and persistent an effort by 
the teacher in watching and correcting each individual 
child. 

The training of a good writing posture rests almost 
entirely with the teacher. We are firmly of the belief that, 
thpugh some of the common evils are due to imperfect desks, 
more are the result of the neglect of the teacher. Certainly, 
if. stooping and slouching are at all general throughout a 
class, we should be inclined to attribute the fault to the 
carelessness of the teacher rather than to the imperfection 
of the desks. 

An erect position, square to the desk, necessitates the 
adoption of an upright style of writing. 

sloping styles tend to twist the body 
and to hinder direct vision, and in them the 
pen is held in a more cramped and fatiguing way than is 
required by the upright style. Sloping styles, moreover, 
have the farther disadvant^ of not being as legible as 
^ upright style. 

Ill writing the latter style the paper should be plao^ 
Inflate, wi^ the desk and directly in front of the 
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The right arm should rest comfortably on thd desk and 
the hand lightly on its side. The support provided' in this 
way by the hand, wrist, and little finger yrill not only 
make writing less fatiguing, but give freedom of. move-^ 
ment to the pen. It will be seen that the pen,, instead of 
^pointing to the shoulder as in writing the sloping style, 
points outside the shoidder. 

The muscles of the fingers should not be stihined in 
grasping the pen. Str^.ining the fingers and gripping the 
pen only result in stiff, cramped, and stilted^ writing. 
A light easy hold gives freedom of movement. No* 
strict rules concerning the holding of the pen should* be 
laid down to be rigidly followed. Each individual, though 
conforming to some general form of posture, has his own 
peculiar way of obtaining ease^ comfort, and freedom of 
movement,’ Moreover hands ^re not all formed on one 
model. Proportions vary a good deal, and this gives a 
strong reason for individual variations of the general mode 
of holding the pen. Thus, provided the posture bu a 
healthy one and the writing legible, it matters Uttle what 
idiosyncrasies of position and holding the pen each pupil 
adopts. 

The position of the left arm is an impo:^nt factor in . 
maintaining a healthy erect attitude. The left arm should 
help to support the body and is needed to keep^the papei* 
firm for writing. For these purposes the arm from the 
elbow to the wrist should be placed near to and-, parallel 
with the front edge of the desk, with the hand lightly 
spread over the bottom of the paper or book. Only •with 
the left ^rm in this position can ah upright attitude he 
maintained for long. On no accouixt must the pupils 
be permitted to slide the left dbow up the desk or to lean ^ 
the head on the left hand. Both these attitudes are laay, * 
douching, and harmful. 

1PHT. BD. 21 
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5. Standing, as has been suggested, should be an attitude 
in frequent use in the class-room. Indeed 
there are many kinds of work that are better 
performed when the pupils are standing than 
when sitting. During singing and oral reading the chest is 
more free to expand when a standing posture is adopted. 
In the larger movements of the arm and shoulder used in 
free-arm drawing, writing, and figuring, a standing position 
gives the best action. 

As in writing and sitting, so in standing and in walk- 
ing, the most suitable posture is that which gives the 
freest play to the chest, the least constriction to the abdo- 
men, and the firmest and easiest support to the body and 
head. The body should be held firmly and easily on the 
legs, the feet being placed somewhat apart, and for long- 
continued standii^ one slightly in advance of the other. 
The knees should be braced back so that there is a feeling 
of power and elasticity in the support given by the legs. 
The body should then be capable of free yet well-controlled 
movements to right and left, and of being poised on the 
toes with perfect ease. Indeed, to raise and lower tKe body 
on the toes easily and freely is a fairly good test of a finn 
standing position, and the practice of such a movement is 
very beneficial in strengthening those muscles of the legs, 
body, and neck, that are used in maintainiug an upright 
car^^e. 

Knniy yet easily supported on the thighs, the body 
should he held upright, the chest out, the shoulders back, 
and the abdomen in. The head should not be bent forward, 


but held erect, a position very important in reading and 
singing exerdses, when free notion of the larynx and uu* 
resbicted brei^hing are required. In &ee-aitn drawing 
and figuring the pupils shoukl be atest at Imigth 
from their work, so that the large nreq^ing nmvementa of 
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the arm and shoulder can be practised. Mere wrist action 
is unsuited to blackboard work. 

6. In every posture — in sitting, writing, or standing — tm 
erect upright ca rriage is m ost desirable. Any 
ix^oises tendency to stooping over work, slouching, 
rounded shoulders, or bending the head for- 
ward should be corrected. An upright carriage naturally 
brings into action the extensor muscles of the back and 
neck. Fatigue or weakening of these muscles causes the 
body to stoop and the head to incline forward. Obviously, 
then, it is desirable to strengthen these muscles in every 
possible way, and at the same time not to fatigue them by 
maintaining one attitude, either in sitting or in standing, 
for too long a time. Standing, and arm and body move- 
ments, arc as great a relief after sitting or writing as 
sitting is after prolonged standing. Hence it is good after 
a sitting lesson to have a few minutes’ active physical 
exercise and to follow a sedentary lesson by one of a more 
active nature. 

The physical exercises after a sitting lesson should be 
devised so as to counteract the evil results of sitting. 
They should be active enough to promote circulation and 
respiration, should expand the chest, and help to brace the 
body into a firm and erect, yet free and elastic position. 
Eaising and loiyeiing the body^oa ihe toeB^. combined with 
deep inspiration and controlled expiration, landing the 
body backwards, extending the arms outwards or al^ve 
the head, and forcing them slowly behind tb§L am 
suitable fonns of remedial exercis^. I^ese and other 
exercises will do much to counteract the evils attending 
desk work. 


Yet, as has been insisted on throughout, school life should 
not be organised on a plan that necessitates medicinal 
treatment as ah integral j^art of its methods. School life 
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should be healthy in itself, and so should be to a large 
extent a life of action. The remedy then for the evils of 
desk vrork, we must insist again, is not to be found chiefly 
in adjustable desks and remedial exercises, but in com- 
bining with the desk work a suitable amount of physical 
activity in the playgrounds, gymnasium, playing-fields, and 
workshops. These are the natural antidotes to sedentary, 
pursuits^.. Still further may the evils be avoided by adopt- 
ing the standing attitude in lessons that permit of it, in 
instituting class work at wall blackboards, and in insisting 
on a healthy posture being maintained whenever work at 
desks is being done. 



CHAPTER XIL 


THE CARE OP THE EYE. 

1. The child is bom with unperfected bodily powers. It 
has organs of sense, movement, and of organic 
life that are imdeveloped and immature, but 
which possess possibilities of perfection that 
may or may not be realised. How far the organs develop 
the full measure of their capacity depends on the kind of 
work they are called on to do during the period of growth. 
Exercise is the only royal road to ^velopment, but 
it may be a development of deformity and weakness, 
not one of full strength and power. Overwork ex- 
hausts and weakens, and work of a one-sided and limited 
character will deform. For growing organs are plastic. 
Growth requires that they be so. But in this very 
plasticity there lies a grave danger. In performing its 
work an organ is put under a certain amount of stress 
and strain, and being plastic it tends t o adapt itself to the 
kind of work it is forc^ to do. With varied work of suit- 
able quantity the organ grows to strength and to a power 
of functioning of a wide order; confined to work of a one- 
sided and limited character it is strained to deformity, and 
when it reaches maturity is incapable of exercising the 
full measure of its original capacity. 

The harm, however, is not conned to any one oigan. 
The organs of the body are so dependent on each other in 
canying out the work of ilie organism that conditions of 
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work detrimental to tke full growth of one organ are 
detrimental to all those that work in correlation with it. 
As has already been shown in the previous chapter, when 
the action of the muscles is restricted to work of a fine and 
delicate kind, not only do the muscles themselves suifer 
from want of sufSciently vigorous work, but the whole 
organism is injured to some extent by the inactivity. The 
vital organs stagnate for lack of a stimulus to circulation 
and respiration. The motor centres for the larger move- 
ments of the body and limbs remain undeveloped, and the 
correlative perceptions of sight, touch, and movement that 
are needed in the performance of the larger and more 
vigorous work of life are not experienced. The eye, too, is 
limited in its action to objects at short range, and eye 
defects follow. 

Speaking, then, of the body as a whole, the sense organs, 
the mechanism of movement, as well as the organic system, 
will develop harmoniously by means of exercise, wise and 
judicious in character, widely varied in its nature and 
appropriate in quantity. Insufficient and inappropriate 
exercise will stunt both menfal and bodily growth ; over- 
work win weaken ; one-sided work will defonn. And this 
principle of growth applies to the eye equally with every 
other organ of sense or movement. 

2. The eye is a sense organ that is imperfectly construct<*d 
at birth. Being more or less plastic, it will 
Behool Ufe become at maturity a normally perfecit eye, 
capable of performing the work usually de- 
manded of it, only if it is used in a wise and 
judicious manner during the period of its growth. Un- 
fortunately the j^hool life of t^daj^is detrimeutal to the 
pr^r ^^h ^ the ^e. AJl observers are agreed that 
as siffiool age advances the proportion of short-sighted 
among school chiidren to 
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show themselves even in the infant school. As many as 
two per cent, of infant school children have developed 
short sight, and by the end of school life at fourt^n years 
of age that proportion has increased to fifteen per cent. 

In his examination of the eyesight of children in the 
schools of the London County Council Dr. Kerr found 
that as many as fifteen per cent, of seven-year-old childi’en 
had moderate deficiency of vision, while four and a half 
per cent, had distinctly Lad si^t. At the age of eight 
these numbers had increased to sixteen and seven respec- 
tively. This increase of short sight as the school age 
advances points clearly to the hypothesis that the con- 
ditions of school life are, at any rate to some extent, 
responsible for eye defects. At the same time those 
causes of ill-health and stunted physique that are opera- 
tive in the home life of the children must have their share 
in causing weakness of the eyes. 

There can be little doubt that during school life the 
eyes of the pupils are misused to a considerable extent. 
They become deformed by being used for work of a one- 
sided nature. The eye of childhood is capable of con- 
siderable lunge of work, a range larger indeed than that 
of an adult’s eye. But perfect growth requires that it be 
not used too often and too continuously for delicate fine 
work at a short range. It is just this kind of work, how- 
ever, that modem school life forces on the eye. In the 
class-room the eyes are required to adjust themselves to 
two ranges only, from ten to thirty feet in oral lessonp 
and from ten to eighteen inches in desk work. Work at 
this latter short range is, moreover, usually of a fine and 
delicate kind and compels the pupils to peer closely at 
their work and to bring it as near as possible to their eyes. 
Writing, reading, sewing, pendU drawing, painting, and 
mny forms of bend and egto tx^’sdning ai^ 
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Suck work is not wholly unsuited to the power of the 
child’s eye. Occasional exercise at fine and delicate work 
iwould do no harm; for the eye» like all organs, has a 
wonderful recuperative power. It cannot, however, with- 
stand the strain of long continued and persistent exercise 
jjf one linni tfid type. Prolonged use of the eye at short 
ranges and upon delicate and fine work will result in 
deformity.* 

3. To understand how deformity is brought about it is 
necessaiy to grasp, in main outline, the 
structure of the eye and the movements 
made by it in performing its work at 
different ranges. 

The eye is a delicate, living optical instrument for con- 
centrating rays of light on a sensitive, neiwous 
Tbs Eye an surface. The principle of its structure is 
^S^Lent. similar to that of the photographic 

camera. Just as the lens of the camera 
focuses an image of a scene on the sensitive plate at the 
back of the darkened box, so the lens of the eye focuses an 
image on the sensitive nervous surface — the retina — tliiit 
lines the Ju^ider portion of the interior walls of the eye- 


ball. These two portions — ^the lens and the retina — are 
the essential structures. The remaining parts are either 
protective, or are used for adjusting the eye to different 
ranges of work or to light of varying intensity. 

The eye is spherical in shape, and its outer layer is 
a thick, tough, protective coat called the 
aclerotic. It is by means of this layer that 
a]i4 EeiifiUve • the eye maintains its fixed shape, aU the 
of tlie mternal structures being more or less viscid 
or fluid. Except in front, where it bulges 
elightly and is taunsparent to admit light, the sclerotic is 
add opaque. Attached to the inner side of the 
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sclerotic is a thinner coat, the choroid, carrying ntimerons 
blood-yessels to nourish the parts of the eye, and black; 
with a dark pigment. Like the camera, the eye must have 
black interior surfaces to absorb scattered rays. Internal 
reflexion of light rays does not permit of the formation of 



Fig. 25, 


a clear, sharp, and distinct image. Within the second 
layer the fibres of the optic nerve, wMch enters the eyeball 
from behind, spread themselves out to form the sensory 
nervous sui-face which receives the inipressions of light. 

Immediately behind the cornea is fixed the lens, a 
transparent, double-convex, gelatinous body 
Refractive enclosed in a kind of bag, by which it is 
l!en8,*Aquwu8 all round its edge to the interior 

Humour, and wall of the eye-ball. Filling the remaining 
part of the interior of the eye-ball, supporting 
the lens in its place, and maintaining the 
spherical shape of the eye, is a transparent substance^- 
jelly-like behind the lens and called the vitrcoM humour, 
more fluid in front and called the aqtteouo humour. Placed 
between the lens and the cornea is a kind of curtain, ^Ued* 
the iris, circular in shape, with a central hole ^ admit 
light, called the pupil (see Hg. 26). ' 


Vitreous 

Humour. 
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Looked at from the front the eje shows the central 
space, the pupil, black, because tehind it is the dark 
pigmented inner lining of the eye. Through the pupil all 
rays of light must enter the eye. Boimd it is the variously 
coloured iris, a curtain capable of becoming larger or 


smaller according to the intensity of the light. External 
to the iris is the white of ^e eye, which is the front part 
of the opaque, tough integument, the sclerotic. 

4. The sensory surface for receiving the light rays, the 


Movements of 
the Eye. 


retina, is not equally sensitive over the whole 
of its area. In each eye there is one small 
part directly behind the pupil that is more 


perfectly discriminating to rays of light than any other 
portion. On this specially sensitive part are focussed the 
images of objects closely examined and defi- 
nitely observed. It is obvious, then, that if 
the images of objects both near and far, to 


right and left, above and l^low, have severally to be fo- 
cussed on the sensitive spot in each eye, the eyes must be 


capable of fairly wide and free movement in all directions. 
The axes of the eyes must converge on the object l)eing 
examined^ wherever within the range of sight that object 


may be situated. In reading, for example, the axes of the 
^es converge in suc^ssion upon each word as the eyes, 
turning from left to right, follow the print along the line. 
Then, as the eyes pass from line to line, they move down- 
ward, and the axes converge in euceession upon the words 
in the next line. 


The eje-balls thus have considerable power of movement. 
They can m6ve up or down, to right or left, or roll with a 
eiredlar motic^ By these movmnente the eyes can direct 
themselves on any object in front of them without the 
head being mov^, or, when the head is moving, can ke<^ 
^^^Mamsdves fix^ on the object bring examined. iCoreover, 
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each eje moves in correlation with the other, so that the 

axes can be kept converged on the object wherever the 

object may be, or whatever be 

the relative motion of eyes and 

object. Clearly, when the ob- m 

ject is near, the convergence 

of the axis is great, the eyes uj 

being pulled inward towards 

each other. When the object 

is distant, the convergence is ^LO. 

small, the axes of the eyes being Fig. 26 .— muscles of the Byb. 

practically pamllel. 

The above movements of the 
eye-ball are carried out by six 

muscles which are attached to the exterior surface of 
the sclerotic on the ope hand, and to the bony framework 
of the socket on the other. The above diagram (Fig. 26) 
shows the position of these muscles, and from it the possi- 
ble movements of the eyeball are easily grasped. 

Before a definite and clear image can be obtained a 
further adjustment is necessary. In taking 
Focussing ^ photograph, in order to obtain a clear 

^ * image, the distance from the lens to the 

sensitive plate has to be adjusted to the distance of 
the object from the camera. This adjustment the operator 
makes by moving the lens nearer to, or farther from, the 


plate. In the eye, however, the adjustment for distance is 
performed in a different manner. In forming an image of 
an object on the retina the rays of light from any point on 
the object diverge from the point to the eye, and are then 
turned out of their path by means of the refnmtive substances 
of the eye — ^the cornea, aqueous humour, the lens, and the. 
vitreous humour. tibis means the rays originally diver- 
gent are brought to a foeus on <me point of the reltiia^ 
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The initial divergence of the rays clearly depends on 
the distance of the object from the eye. Bays from 
objects dose to the eyes have considerable divergence; 
from distant objects the divergence of the rays is so little 
that the rays may be considered as parallel. Indeed, for 
all practical purposes, rays from objects over twenty feet 
distot may be treated as parallel. 



Fig. 27.— Notwial Etr RRCEivnro Rats trom Near Object and bringtno them 

TO A Focus ON THE RbTINA BT INCREASING THE THICKNESS OF irs J.ENS 
(ACCOM If ODATION). 

Since the eye has to deal with both the divergent rays 
from near objects and the practically parallel rays from 
distant objects, it must possess the power of accom- 
modating itself to distance. The refractive power of the 
eje must become greater as objects approach nearer than 
twenty feet. This necessary alteration in refractive power 
is secured by the lens changing its form, according to the 
distance of the objects being observed. By mc>!aus of a 
small muscle inside the eye the enveloping integument of 
the lens can be relaxed or tightened. In this way the 
lens can alter its shape and obtain greater or less refractive 
power* In approaching an object which the eye is 
examining, the lens gradually b^mes more and more 
ecmvez in order to increase its refractive power so as to 
bring the inmeasingly divergent rays to a focus on the 
retitna. There emnes^ however, a point whmie the lens 
tmSm its utmost limit of convexity, beyond which it 
e|»gi^ go. tJioally objects neamr than six inches to the 
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5. The power of the eye to a^ommodate i tself to distance 
f « depends, however, not only on the adjusta* 
Types 0 yes. also on the shape of 

the eye, or, to speak more correctly, on the distance of the 



Fig. 28 .~Normal Eye receivimo Parallel Bays (from distant objects) and 
BRINOINO them TO A FoCUS ON THB BbTINA. 


lens from the specially sensitive area on the retina. In a 
normally perfect eye parallel rays — that is, 
rays from objects at a distance of more than 
twenty feet~~can be focussed on the retina 
without accommodation. The lens in its relaxed state of least 


The Normal 
Eye. 



Fig. 29.~-SuoRT-8ioirrBD Bye receivino Rats from Distant Object. 
Those mys are fooiiased in front of retina and so produce a blurred picture on 
the retina. 


convexity has just sufScient converging power to form a 
cloar image of such objects on the retina. Obviously, 
then, in the examination of objects nearer than tw^^ feet 
the lens must become increasingly convex. 

Two defects of eye stracture are thus possible. The eye 
may be more elongated or flatter than the normidly shaped 
eyoi and each of these shapes will lead to different kinds of 
defects of vision. . 
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In the elongated eye parallel rays are not focussed on 
the retina but in front of it, and hence a 
blurred indistinct image is formed on the 
retina. The lens for this shape of eye has 
evidently too great a refractive power. It cannot, however, 
become less convex. ~So,~~exoept by means of glasses of 
diverging power, distant objects cannot be seen distinctly. 
Nearer objects, however, can be focussed with ease, for the 
fault is a refractive power too great for the shape of the 
eye. Hence as objects get nearer the rays become more 
divergent and the lens becomes capable of focussing them 
on the retina without artificial aid. This kind of eye is 
known as the short-sighted eye. Without diverging glasses, 
objects at a greater distance than twenty feet are indistinctly 
seen. Nearer objects, however, are clearly imaged. 

In the eye of flatter shape than the normal parallel rays 
would, without accommodation, be focussed 
at a point behind the retina. Hence, to se- 
^ ‘ cure a distinct image the lens must obtain a 
greater refractive power by becoming more convex. Also 
the nearer the object comes to the eye the more conv(»x 
must the lens become. Thus in this type of eye the lens 
has to adjust its shape to all distances great and small. 
Clearly, however, the nearer an object is brought to the eye 
the greater strain will be placed on the focussing muscle, 
until there finally comes a point beyond which further 
accommodation is impoi^ible. The lens has reached its 
utmost limit of convexity. Objects nearer than this can- 
not be distinctly seen unless glasses which cause the rays to 
converge still* further be used. This kind of eye is long- 
sighted. To im n^r objecto greater strain than 

to see distant ones. 

6. It is otmous from the above analysis that ^es which 
become short-tigHted fmm ovswwmrlt have become 
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deformed in shape. They have become more elongated, 
so that distant objects cannot be focussed on 
Causes of the retina, and the shape of the eye has be- 

Vision. come adapted to near work only. When this 

result is induced it must evidently be due to 
forces acting on the eye when it is used constantly for near 
work. In examining an object near to the eyes, the eyes are 
pulled inward towards each other by muscles acting on the 
sclerotic coat. In childhood this coat is plastic. It has 
not yet hardened and stiffened into its adult form. Its 
shape is capable of being distorted by the stresses and 
strains produced by the muscles pulling the eyes inwards 
to converge the axes on near objects. From occasional 
strain, of course, recovery is easy. It is the continual and 
prolonged strain from hour to hour day 
during the years of growth that 
Delicate Work, distorts the eye permanently, so that as the 
sclerotic gradually hardens the eye becomes 
incurably deformed into an elongated short-sighted eye. 

The eye of childhood, unless distorted by overwork at 
near objects, is not naturally short-sighted but actually 
long-sighted. Its shape is flatter than the normal adult 
eye. This might be expected* Having to undergo strain 
in its plastic period of growth, the eye begins its life with 
a shape flatter than the normal eye, so that the strain of 
convergence incidental to ordinary eye work at varied dis- 
tances will, by maturity, have reduced its shape to the normal. 
It is only when convergence on near objects becomes un- 
duly prolonged and strenuous that an elongation bqrond 
the normal is produced and pmrmanmt short sight results. 

The deformity of short sij^t is, therefore, due to tbs 
plastic nature of the outer coating during chddhood and 
youth. Thbi toatinglp^^ 
dbiU growiolder, BO tinib tiw aeaw 
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maturity the more capable is the sclerotic of resisting 
strain. Should the eye reach maturity without distortion 
its shape is then fixed permanently, and in all probability 
no deformity will show itself till old age brings weakness 
and decay. It is during the years of plasticity that 
damage is done by eyes b^g used for near and 
delicate work, and the earlier in life such work is begun 
the greater is the probability of injury resulting. The 
time for using the eyes more continuously on near and fine 
work is when the sclerotic coat becomes harder than it is 
in early childhood. But it is not till adult life is reached 
that risk of deformity is reduced to a minimum. 

Other circumstances besides excessive and unsuitable 
work are conducive to deformity of the eyes. 
^ Every organ, as has been seen, is dependent 

for its strength and power on the general vitality of 
the organism. In states of general fatigue and weak- 
ness, bad nutrition and disease, the tissues of the eye, 
like all other tissues, suffer from the poverty and im- 
purity of the blood stream. The muscles of the eye lose 
their stren^h and are more quickly fatigued, and head- 
ache, dizziness, and eye-spasm are frequently the result of 
even moderate exertion of the eyes. Tlie protective coat- 
ing becomes more flabby and less resistant, and the eyeball 
is thus more liable to distortion from prolonged con- 
vergence. It is, therefore, advisable that anaemic, badly 
nourished children, and children recovering from illness, 
should be relieved as much as posrible from eye work of an 
eiaotiiig and near character. 

Coupons that promote general fatigue of the system 
are also injurious to eyesight. Breathing 
foul air, insiiffi(^t exercise, excessive mental 
woric, bate tibeir ^BEeCfts in wei^ening the 
0tim oi the qye and ^us reitteiag Hhem mm Ihtbls 
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Care needed 
during 
Periods of 
Bapid 
Chrowth. 


to distortion rinder strain. On the other hand, g[ood food^ 
fresh air, and exercise streng^en the ejeS. 

Especially during the period of rapid growth is care 
needed in using the eyes. The body in 
growing rapidly makes great demands on 
the system, often greater than the blood 
stream can meet. Frequently weakness re- 
sults, sometimes of a temporary character, 
though too often the injury is permanent. During this 
time of stress the seeds of nervous debility, digestive 
troubles, consumption, and anaemia, are planted in the 
system. Clearly, to meet rapid growth the body needs 
good nourishment, fresh air, exercise suitable in quantity 
and character, sleep, and periods of mental and bodilj 
relaxation, while excessive mental and bodily work should 
be avoided. Fatigue is rapidly produced during this period, 
and may become a chronic condition. The eye, like all the 
other organs, suffers in the general debility. Eye fatigue, 
headache, and dizziness are very common among children 
at this period of life, and excessive study during this time 
may easily lead to permanent eye deformity. 

7. The above examination into the cause of eye defects 
points out clearly the nature of the remedy. 
Prevention This, as in the case of general physic^ 
stagnation and the other physical defor- 
mities, should not simply be medicinal and 
curative, but preventive. 

The methods of school life must undergo a op^dmble 
dbange to bring them into harmony wiUi 
ChMunal the development of the child’s physical 
nature. School life, we have throughoid^ in^^ 
aisled, should be su^ that the pupQs benefit 
in mind and body. ScdiCKd metho^^ 

in their train cannot but be out ^ hamcmy 


of Eye 
Tronbles. 
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with tibie line of the child’s natural devdopment. Methods 
of learning should not weaken but strengthen, should not 
abuse but use wisely and well, the organs of sense and 
movement. Moreover, as has already been pointed out, 
the conditions of life injurious to one organ are detri- 
mental to the full and broad development of all those 
other organs of sense and movement that have to work in 
corrdation with it. A school life injurious to one organ 
is most likely too limited and restricted in its scope for 
the full devdopment of both mental and bodily powers 
and is probably injurious to the general health. 

The methods in general use at the present day err in 
forcing the child to use his eyes too often and for too long 
periods at delicate work at short ranges, and in compelling 
him to begin such work too early in life. The reforms 
suggested in the last chapter apply equally to the needs of 
the eye. 

The school life should be organised so as to demand a 
wider and freer exercise of the bodily powers as a whole. 
The larger and stronger movements of the body and limbs 
should receive equal and earlier attention than the hncr 
and more delicate movements of the hand and fingers. 
Limiting physical activity to the latter kind of movement 
restricts the use of the eye to near objects, and hence not 
only do the motor centres for the larger bodily movements 
remain insufficiently developed, but the eye tends to be- 
come distorted. On the other hand, the skilled practical 
activity that requires the use of the body and limbs in 
larger movepieiits exercises the eye at longer ranges, and 
eye troubles do not result. 

A school life^ then, planned to develop fully and broadly 
the lidiilld’i practical instinoti and to team a wide variety 

lidlled dctioni, ^ bsger and delicate, 

iitSi give a gieatw’ vari^ of scope tb the wmk of Urn Cjye. 
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The eye will consequently tend to develop moi^ on normal 
lines than it does under present conditions. HencOi games 
in the playground or playing-field, contests and exercises 
in the gymnasium, carving and handicraft in the workshop, 
practical measurements in and out of school, natur^ 
history, geographical and historical excursions to the 
coimtry-side, free-arm drawing and arithmetical calcu- 
lation at the blackboard, should be regularly interspersed 
among the reading, writing, arithmetic, drawing, and paint- 
ing exercises that are done in the desks. 

In the earlier life in the infant and junior schools the 
former type of lesson should be very frequent. The 
exercise of the eye on near objects and in doing fine work 
should come occasionally, but should not be of long dura- 
tion. In the senior school a greater amount of desk work 
in writing, reading, ^wing, and general study can be 
undeiiaken, though at no time during school life should 
the former type of school pursuit be discontinued. The 
larger movements of body and limbs should form an in- 
tegral part of a child’s and youth’s education at every 
stage, not only because of their effect on genend 
health, but because a full education requires that every 
variety of mental and bodily activity should have its 
place. 

The change from a limited and narrow school life to one 
of a broader, freer, and more practical character would, as 
has already been pointed out, have its effect in promotmg 
general health. This would strengthen the tissues of the 
eyes, just as the sedentary life of the dass-room weakenis 
them. Hence, if such practical work formed a part of 
the school pursuits, the closer study in the desks could 
be carried on more strenuously, beeause the eye and ^ 
body generally would be mm resistant and have grMer 
lecttparaiive pow^. 
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Beading, writing, and other work requiring the eye to be 
used for fine work at a short range must 
FtseavUmui make up some part of the school occupations. 

Indeed, the inclusion of such work would do 
no harm to the eyes or to the general health 
if it were performed under suitable conditions, and if work 
of a different character had its due place in the school life. 
Lessons requiring close use of the eyes should not be of 
great length, nor should two such lessons come together. 
It should be the aim of the teacher as far as possible to 
intersperse dose eye work amongst the other pursuits of 
the day so that the eye is never used for any great length 
of time at delicate and fine work. Especially are such 
precautions needed in the infant and junior schools. 

The class-room should be well lighted, so that there be 
no need for the pupils to peer closely at 
work or to bend immediately over it. 
Lighting from the left hand is on all grounds to be pre- 
ferred. Lighting from the front tends to dazzle the eyes, 
and that from behind casts a shadow over the work. 
Lighting from the right throws a shadow from the hand 
over the work and the rays fall too directly on the eyes, 
as the fa^ is usually inclined slightly in that direction. 
To lighting from the left there are none of these ob- 
jections. 

The same principles should apply to artificial lighting. 
Educational authoritieB seem to be generally awake to the 
need of correct natural lighting, but foi^t all principles 
of Bghtuig in the arrangemmits for artificial lighting. 
Thb ertiflcial %hte are generally placed orar the heads of 
tibe pilule in middle of tlieelw, soapto^are in the 
eyee of time on the 

woq^ of time in neari^ Osm; Hr. Kerr 

^ followiiig adtto 
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**The position of the pendants in the existing class- 
rooms is rather with a view to sjmnj^etiy than good 
lighting. There is often waste of light in some parts and 
poor light in other parts of the rooms. It is difficult to 
lay down definite rules, as each class-room has to be con- 
sidered by itself. 

**(i) Each class-room should be considered as being 
made up of two portions, the children’s area and the 
teacher’s area, and the lighting of these parts must be 
arranged independently. 

** (ii) Left-hand lighting must be arranged for as far as 
possible, exactly as in the rules for window lighting. 

(iii) In calculating the area over which the mys of a 
lamp will extend, we must only take into our valuation 
those rays which proceed from lamps in front of the class 
to the back of the class. Lamps in front of a class 
illuminate to some degree the desks of the back row, 
but lamps to the back of a class do not help to illumi- 
nate the front rows of desks when the pupils are in their 
places. 

(iv) There must be a clearance of 6 feet 6 inches beneath 
pendants, and the luininous mantle must be as closely as 
possible approximated to this level ; hence burners must 
be short, and cocks or bye-pass fittings must be placed 
on one side of the pendant arms, and not between burner 
and pendant. 

** From suggestions (ii) and (iii) it will follow thAt the 
main desk-lighting will be arranged to come froin the left 
and slightly in fiont of the ehUd. The gas-fitter diould 
mark the position of the first lamp to be hung over the 
centre of the first dual desk on the child*8 left of the 
front row. Proceedings Imp positione diould be nuiir:^ 
out along this front row at hm 6 feet to 9 feet mter?ahi«< 
according tathe h^ht of the cbsks from the floor; hefng 
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do86r in in&nts’ and further apart in the higher standards. 
The row of lamps thus marked out would give sufficient 
%ht for the front row and the second row of desks. A 
second row of lamps similarly spaced would light the third 
and fourth rows of desks. Since a lamp hung behind a 
child throws no light on the desk of that child, it follows 
that the space between the lamps from front to back of a 
room should be less than that between the lamps from 
side to side of the room.*’' 

The lighting of the blackboard should be by means of a 
pendant or pendants placed in front of the lx>ai’d and on 
a level with the top. The light from these should be pro- 
jected downward on to the board by means of an opaque 
Fleeter, which should also shade the light from the eyes 
of the pupils. Electric lighting is both cleaner and healthier 
than lighting by gas. 

The desks, as has already been mentioned, should be 
such that bending and stooping over the 
work are hindered, and an upright carnage 
is promoted. The teacher should carefully 
watch for pupils stooping and persistently correct these 
lauhy attitudes. Work should never be brought nearer 
to the eyes than twelve inches, and in reading the book 
should held almost at arm’s length. The piint of the 
reading-books should be large and the words well spaced. 
P^ieulariy is this necessary when young pupils are 
feaming to read. In the early stages of learning every 
word and almost every letter has to be examined carefully. 
Vor leasons the size of writing and figuring during 

tiie period of learning should not be smidl»^ and, as 


^ of the BdsMImi Cknuniittee of the London Coanty 

OtsmdO mhiiiittiag the ri^iort of tiie MsdSosI CMBoer (Bdiicetioii) 

tti^ysersQdiqttM 

Chin. 
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has been seen, this is also necessitated hj the fact that 
larger movements with the arm and hand are made more 
easily than the smaller and more delicate ones of the hand 
and fingers. For children in the infant school the first 
years of writing and drawing should consist of blackboard 
work. The pupils should stand almost at arm’s length 
from the blackboard and print or write the words with 
free movements from the shoulder, the letters being at 
least six inches high. 

8. Were school life and methods planned on the lines 
suggested above, eye troubles would be much 
Eye-Testing, frequent than they now are. There 

would, of course, always be some children with abnormal 
eyes. Yet under proper conditions of school work the eye 
of childhood should become stronger and better, and should 
grow up into the normal eye. At present, however, custom 
and tradition, and to some extent want of opportunity, 
force too much close eye work <Jn the pupils, and injury 
to the eyes is only too common. The teacher should, at 
any rate, endeavour to find out children who are suffer- 
ing from eye troubles, so that the injury, if not beyond 
repair, may be remedied, or, if incurable, may not become 
worse. 

Many of the signs of eye trouble are very obvious. 
Words written on the blackboard or maps hung in front 
of the class cannot be distinctly seen. Words begin to 
dance and blur after a few lines have been read. The eyes 
blink frequently or work is closely peered at with knitted 
eyebrows. He^ache is frequent afier contmued leadisig 
or writing. The eyes are red and inflamed. These are all 
signs that indicate some kind of eye defect. The trouble, 
of course, may be only temporary, due to fatigue of ‘#ie 
eye^musdes ttom overwork <nr induced by general ill-bealtb 
or weakness. 
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More precise testmg of all the children, howerer, is 
advisable, and is no rery difficult or arduous matter. 
A dass of forty can be roughly tested in half an hour, 
and, as far as the teacher is concerned, a rough test is all 
that is neoessaiy. More accurate testing, in those cases 
where the teachers hare discoyered defects, should be left 
to the school doctor. The following method devised by 
Drs. Kaye and Lyster for use in the schools of the West 
Biding is very suitable. 

The plan is founded on the principle that the normal 
eye can read with ease a certain size of type at 20 feet. 
As the distance increases, however, the laws of optics 
demand that the lype, if it is to be read with ^ual ease, 
should become larger. At twice the distance the type should 
be four times the size, at half the distance one quarter the 
size. Twenty feet is taken as the distance for testing eye 
defidemy, because beyond this range rays of light from a 
point on an object to the eye may be considered as parallel. 
Aa t^e eye approaches nearer than twenty feet to the 
object the lens has to accommodate its refractive power 
to the distance. 

The children are tested at twenty feet distance with two 
kmds of tvpe ^** ^ fL”,t|me and “ 40 ft.*^ type. All the 
children should mStbeSMined with the " 40 ft. ” type 
at twenty feet distance. All who fail at this test are very 
defscttve, and are placed in Class C. Those who pass are 
now tested with the 20 ft.” type at twenty feet distance. 
^% 08 e who M here are mod^tely defective, and are 
l^laoed in Class B. Those who pass both tests have good 
and lue placed in Claes A. 

.AM 11 ^ It .tJI 1 A ^ 5*. .* «• 
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It must, however, be granted that finding out deficiencies, 
if followed bj no attempt to alter the bad conditions that 
caused them, is quite worthless. Mere testing of eyesight 


U T P V O 

20 Type. 


OLTB 

40 Type. 


is no remedy, and unless it lead to measures calculated 
to remove the causes of the trouble it is difficult to see 
what good is to be done by it. 



CHAPTER XIII. 


ABNORMALITIES. 

1. The course of physical training outlined in the fore- 
going chapters is intended for the child of 
normal physique and intelligence. There 
Mental are, however, many children so poor in 

physique or so undeveloped intellectually 
that such a course, at least in its en- 
tirety, would be unsuitable for them. The defects from 
which children suffer may be due to accident, or to the 
conditions under which they have been reared, such as 
improper food, unhealthy surroundings, insufficient sleep, 
and a too early acquaintance with exhausting work. No 
doubt there are many children who inherit both mental 
and physical weaknesses, yet such innate tendencies can 
only be accentuated by bad conditions of life during the 
first few years of infamy. There seems to be among the 
poorer scions of our population a great ignorance con- 
cerning the rearing of ii^ants. Babies are given improper 
food, and aie ta&en about at all hours of the day and night. 
They are, for convenience, brought as early as possible to 
fdiare in the family meal and the family life. Little con- 
sideration is given to the unsuitability of these to the 
tender constitutions of infants, who require lepecial food 
mmdi itop. Oonimquently rickets, soroibll^ phthisis, 

P m exhaustion, and if not positive 

,sseeo«imdnainoiigib^ treatment. 

m 
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Many defective children are so little removed from the 
normal that it would be unwise to give them special treat- 
ment in special schools. Such are the anaemic, and those 
suffering from heart weakness and nervous exhaustion 
These children need treatment not of a different character 
from that of the ordinary child, but of a more relaxed 
and less strenuous nature. They can neither work nor play 
at the same pace as can the ordinary child. They soon 
l^ecome fatjgued, and prolonged work and vigorous play 
oq J B^i^baustion which only accentuates th e diseases 
from which they suffer. There are others, however, who 
have such marked mental deficiencies or require such 
special and individual treatment that they are best edu- 
cated in special schools by teachers who have knowledge of 
their weakness and the mode of dealing with it. The con- 
sumptive, the epileptic, the blind, the deaf, the dumb, and 
the pronouncedly intellectually and morally defective come 
within this category. 

Great care should be taken m selecting children for 
special schools, as much harm may be done by needlessly 
removing pupils from normal to abnormal conditions of 
life. One of the most important factors in the develop- 
ment of the child in school is the social life among his 
companions. Its influence on the development of character 
and intelligence can hardly be overestimated. The tone of 
the child’s moral, intellectual, and physical life is strung 
up to the pitch of that of his school companions. Hence, to 
remove a normal child from the healthy, active, intelligent, 
and keen social work and play of the ordinary school, from 
its strenuous competitive and co-operative life, and to place 
him In the abnormal somety of ^e mentally defective mr 
the physically feeble is to hamper, and confine his 
inte^tual, mori^ and Itistfhm^ 

fore, only when fb» nm soecial traabisent hecomai; 
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urgent that the extreme step should be taken. So long as 
their physical, intellectual, and moral deficiencies do not 
make th^ unfortunate children outcasts from the work 
and play of their more fortunate brothers and sisters, or so 
long as their physical or moral condition does not make 
them a danger to their companions, as in the case of con- 
sumptives and the morally defective, th^ should be 
allowed to mix freely and naturally with the others in the 
class-room and p^ground life of the school ; care always 
being taken that they are not pressed beyond their strength 
in any form of competition. Children, like the beasts of 
the field, have a strong and innate aversion to weakness. 
The wolf-pack casts out or tears to pieces the weak and 
feeble, and the average boy, with a similar instinct, 
pursues with merciless contempt, ridicule, and persecution 
those who from physical or mental defects can enter but 
feebly into the boy-life of playground and street. Any 
children, therefore, who from infirmity would be likely 
to suffer bad treatment from their fellows, or who could 
not gain some benefit from the social life of the school, 
are better removed to special schools and educated in an 
environm^t specially adapted to their condition. 

• The selection of d^dren for special schools or for modi- 
fied treatment should be made by a duly qualified medical 
man after consultation wHh the teachers and parents. 
Only the specialist in children’s diseases and weaknesses 
can say what tiie defect is, whether it is a temporary or 
permanent weakness, and what the course of medical treats 
ment should be. Tim class teacher, however, can be a great 
help to the .sdhool doctor. It requites but little special 
tminitig to Ulkfi regular measurements the h^bt, 
#6^1^ pud capaeity dt the dyidree,^ ^ ^ 
nyfait, and rongUy to diMtf tibe ch&ihW m 
iModsfiis^ ov bnd in these SBipeets.) 
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Further, the class teacher would have little difficulty in 
noticing the more obvious signs of anaemia, sucli as paJl^^ 
listlessness, and breatUessness after exertion; those of 
heart weakness, as breathlessness after exertion and blue- 
ness of the lips and finger nails, which may be present apart 
from cold; the open mouth and vacant expression that 
indicate adenoid growths in the pharynx ; and the irregu- 
lar purposeless movements of St. Vitus’ dance. He would 
be able to notice the early signs of other diseases, as glands 
in the neck, deformities, awkwardness in gait, paralysis, 
and signs of infectious diseases. The class teacher has the 
child under longer and more continuous observation than 
has the school doctor, and consequently has more oppor- 
tunities of noticing exhaustion following mental effort 
and physical exertion. Above all, he has special oppor- 
tunities for detecting moral and mental deficieincies. The 
child’s movements, modes of sitting, standing, and walk- 
ing, his answers to questions, his degree of hesitancy and 
nervousness, his conduct in the playground, and his bear- 
ing to his companions can be constantly and continuously 
observed by the class teacher, and a little special know- 
ledge and training will soon make the teacher quite 
competent to classify roughly the pupils as normal, 
slightly below normal, or requiring special examina- 
tion. The latter should be carefully examined by the 
school doctor. 

There are, moreover, occasions when the teacher has to 
act without delay. When symptoms of infectious disease 
show themselves in a pupil attending school l^mpt exclu- 
sion is the oxdy safe course. A teacher iterant bl 
the signs of dise^, or unobseirvant^ may allow an infeo* 
tious disease to spiead nmom the children of the sdiodl 
when prompt measures might have stamped it out at 
the outset, Aecidmits, too, are not infir^uent* Outsi, 
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bruises, eren bums and broken limbs, are known in schools, 
and immediate treatment by the teacher may bring con- 
siderable rdief and perhaps avert ser ious (^naequencee. 
Where swimming is practised the teacher in charge of the 
pupils diould have a thoroughly practical knowledge of life 
saving and the modes of promoting artificial respuution. 
There are, thus, many good reasons why a teacher should 
have a good practical worl^g knpwl^ge of children’s 
diseases and of ‘the way to deal with accidents likely to 
occur in school. 

The teacher’s work, then, is mainly confined to a rough 
examination of the children, to dealing with cases requiring 
immediate attention, and to recording signs of physical, 
intellectual, and moral abnormalities that come under his 
notice, and for which he should carefully watch. Serious 
cases should always be brought under the immediate notice 
of the school doctor. The school doctor should be some- 
thing more than a general medical practitioner or officer 
of health. He should have a knowledge of child life and 
growth in all its aq>ect8 — intellectual, social, and moral, as 
well as physical. The great danger is that his interests, 
knowledge, and outlook may be confined to the body 
wd its ditoases. He should regard the child as a human 
being with character and intelligence, and whose body is 
an instrument in the service of mind. He should, there- 
fore, base his advice and treatment on the principles of 
child growth as a whole, and view physical education not 
only ham the standpoint of hygimie and medicine but also 
ham that of inteDedual, soei^ and moral development. 
Education should not neglect the hygienic view of school 
life, but that view is not the <mfy one. Just as conduct 
has its physical, inteUeetual^ moral, social, and aesthi^ 
aspects, so a trueeducstion is the hsimankus sp^ication 
gE many aeto pt^ipies oormifoiid^ 
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Artificial, abstract, and barren if based on one only, school 
life becomes real, living, generous, and fruitful to body 
and mind when it combines a»ll in harmonious pro* 
portions. 

Thus, while we require in the teacher a knowledge of 
hygiene and of children’s defects and diseases, we require 
in the school doctor a knowledge of the development of 
character and intelligence, so that in recommending treat- 
ment for the body the human aspect of school life will not 
be overlooked. Too many of the recommendations of 
doctors with regard to school life err in bemg too narrowly 
physical. A medical man, limited to the exclusively hygienic 
standpoint, sees a physical evil and often desires to apply 
the immediate and most obvious physical remedy, regard- 
less of the general education of the child and of the effects of 
his treatment on character and intelligence. Thus, doctors 
frequently recommend formal physical exercises, and think 
little of the unfruitfulness of these measures .in developing 
spirit and intelligence. It has been our aim throughout 
this work to keep in view the child as a whole, to consider 
him as a human being with mind and body in definite 
relations to each other. Physical education we have 
regarded not so much as one part, or even branch, of 
education, but rather as that aspect of the child’s general 
education that vrill lead him into fuller and better relations 
with the practical life of the world, in which intelligenoe 
and spirit are of equal, if not of greater, importance than 
skill and physique. It is such a wide and generous view 
we look to the school doctor to take. He must regard 
the school less as a laboratory for hygienic experiment 
and more as a place where the child has to learn to 
live, and in whidi his powers of mind and body 
are acting in correlation in the mastering of his en- 
viinnment 
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2. The school, then, though organised in the main for a 
child of normal physique and intelligence, 
■taitally sad must be efficiently elastic to meet the needs 
of those ment^ly and physically defectiye 
Children. children that can gain some benefit from its 
physical and mental life. The teacher will 
thus require to study his pupils carefully, and not only 
to take regular measurements of height, weight, chest 
capacity, and eyesight, but also to note at all times any 
departure from the normal in power of attention, in bodily 
attitudes, in speech and moTements, and in general conduct 
and appearance. 

The development and vigour of the brain, of course, 
cannot be examined directly, but its condition 
Si ^ o f can be fairly accurately inferred from the 
many physical evidences of brain activity. 
Brain action is best studied in the speech, 
voluntaiy actions, gestures, and facial expression of the 
diild. In the child’s speech, in his answers to questions, 
in his conversation, in his mental attitude in oral lessons, 


in his dealings with his companions in the playground are 
seen his powers of initiative, of persistent attention, of judg- 
ment, and "of memoiy. A child of low mental development 
lacks powOT of attention, and consequmitly the impressions 
that come pouring in from the external world are but passing 
and fleeting shadows that coine and go. The refuse to 
wonoh impressions, or to the representation of them in 
mmory and imagbatimi, is but fed>]e, and hence he ladks 
ini&tive and inteOigenoe, and shows himsdf mainly 
finite^ in. his conduct Moreover, he is darisfaly 
iimtMite, and cannot adapt the saggestions he gets to 
the needs of his own parihmlair is 

stosr in th agAt and his ooandiisioiis sre tmgiibm&j 
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sound or in appearance rather than through a grasp of 
essential likeness. is incapable of prolonged attention*^ 
His eye wanders restlessly from one object to another, and 
he seems to have some difficulty in fixing his gaze definitely 
on one point. He sits as a rule stoUdly indiffierent, and 
when induced to make an effort his wrinkled and creased 
f<n*ehead and scowling face indicate the nature of the task 
to him. 

The character of the child’s movements is a good indica- 
tion of brain development. During infancy the motor and 
sensory centres are not fully developed and do not work in 
perfect harmony with each other. The movements of the 
hand in extending to grasp an object cannot be fully con- 
trolled by the perceptions of sight, touch, and muscular 
movement. The infant, too, makes many irresponsible and 
irregular movements with apparently no object and not 
directed by perceptions of any kind, because the associa- 
tions between the incoming sensory impressions and the 
outgoing motor impulses are not yet definitely made, as 
they are in the more fully developed brain. As the brain 
centres develop by means of a well-balanced education the 
sensory and motor centres are brought into more harmo- 
nious correlation. Irresponsible, irregular, and objectless 
movements are then inhibited. Control over actions is 
acquired and the movements are g^d^ to their end by 
definite perceptions of sight, sound, and touch. 

Control over movement— by which is meant the power 
to inhibit undesirable movements and to guide action by 
perception — ^is, then, a sign of good brain development, and 
want of control an indication of under-developed brain 
correlation. Under-development shows itsdf in impoorfeot 
inhibition. In the child of weak mind such movements 
as twitching of tim h^d and am, irregular movements 
of tib hcM muBoles» he^ tongue, and eyes, and simQar 
renr.nn* 28 
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moTements of the bodj and limbs generally are very 
common. Especially are" such movements likely to be 
made during times of emotional and intellectual stress, as, 
for example, when the child is being taxed with a fault or 
is making an effort to overcome some intellectual difficulty. 
In watching actions, too, such children seem lacking in 
the power to fix their eyes definitely on the action being 
performed and to follow it continuously from beginning 
to end. Their eyes shift restlessly from object to object. 
In seeing actions performed they unconsciously make the 
same movements, seemingly unable to inhibit or control 
the imitative motor response. Thus if a person nods or 
shakes his head they unconsciously follow suit. In imi- 
tating complex actions their movements are slow and 
awkward, showing imperfect correlation of the motor and 
sensory centres. 

Speaking and writing— especially speaking — are of all 
actions the most significant of the condition 
brain. Speech is produced by muscular 
movements of the vocal organs controlled 
from a motor centre situated in the motor area that con- 
trols the movements of the face. The motor area for 
speech is confined to the left hemisphere of the cerebrum, 
though the more general movements of the face are 
governed from both left and right hemispheres. 

Since speech contains auditory, visual, and motor elements 
several nerve centres are concerned. These centres enter 
into all definite and controlled mental life. Impressions 
from objects in the external world reach the sense organs 
and are there oonvmrted into nervous impulses which are 
along sensory nerve to the brain. 

Each sense orgm trimsmiti its impufres to a definite 
senseiy area in the auditory, olfrc- 

fthosjf tac Hid Mwa as the case may be, 
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The mental impression that results, however, is much 
more complex than that of a mere sensation of sight or 
sound. The impression has to be interpreted, given a 
meaning, received into the mental content, and brought 
into relation with other experience. A rose is not seen as 
a rose unless it stirs into activity other elements of experi- 
ence of sight, smell, touch, and movement that will lead 
one to act towards it as one usually acts towards roses, to 
anticipate its smell, to know how to pluck it, and to name 
it as a rose. An object seen, then, must by means of the 
associative pathways of the brain awaken into activity 
many other parts of the brain than the visual centre before 
the complex mental act of imderstanding an object takes 
place. 

Into the rational understanding of impressions speech 
almost always enters. Indeed, speech is so intimately con- 
nected with thought, feeling, and voluntary action of all 
lands that it has a position of importance in mental life 
far above other kinds of action. We t^k by the help of 
words. Some people at times say the words aloud ; others 
move their lips, but utter no sounds ; others say the words 
to themselves, but utter no sounds and make no move- 
ments. Their thinking is done by internal speech, and 
this is the way most people of developed intellect work out 
their thoughts. Internal speech is the memoxy of words 
uttered; in it there is a distinct motor element — a 
memory of how the sounds are znade, and a distinct 
auditory element — a memory of the sounds themselvM. In 
some cases there also enters a memory of the words as seen. 
In reading and writing the visual element is prominent, 
and into the latter of these a motor element (hand and arm 
movement) is also present. There are thus several oenties 
directly connected with speech-^'^e motor cenlami for speech 
and writing, and the 
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The speech centres besides having to function in correla- 
tion with each other in speaking, reading, and writing have 
to be in intimate and definite association with all parts of 
the brain ; for actions, sensorj impressions, and ideas are 
all thought about bj language, and words seen or hoard are 
onlj understood bj means of the connexion of the speech 
centres with the other centres of the brain. The speech 
centres are then marked out above all others as centres 
with which every other cerebral centre, motor and sensory, 
must work in harmonious correlation. Imperfect develop- 
ment, injury to the brain, ill-health, and brain exhaustion 
are almost certain to be reflected in some disorder of speech 
or writing. 

The injury or weakness may occur in the speech centres 
themselves, in the connexions between the speech centres, 
or in the connexions between them and the other sensory 
and motor centres of the brain. Hence speech disorders, 
known as aphaaia^ may be of very various characters, 
and range from slightly disordered speech to inability to 
understand speech or to utter coherent sounds. If tlie 
motor speech centre be affected the power to utter intel- 
ligible sounds is lost or injured, though other kinds of 
control over the vocal organs may be imimpaired. The 
person, though unable to speak, can laugh and cry and 
even sing ; but he either is unable to utter any sounds at all i 
or a few meaningless stock phrases form his only speech ; 
or else he speaks incoherently and confusedly, mispro- 
noundng, misplacing, and misusing his words in various 
degrees. Sometimes his speech is a mere broth of unin- 
telBgible syllables.’^^ If the auditory qpeech centre l>6 
alleged he cannot understand wfai^ is said to him, although 
he may be aUe to talk, to read^ and to write. He suffers 
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from ‘word deafness’; though able to hear sounds they 
have no meaning to him. Similarly, if the visual centre 
be impaired ‘ word blindness * results, and he cannot read 
or understand objects seen, but can hear and talk and 
understand things heard and felt. 

Though the motor speech centre is most directly con- 
nected with utterance, defect of any of the other speech 
centres, or injury to any of them, is likely to affect utter- 
ance. In speech, utterance is the last stage of a complex 
process in which meaning, sight, sound, and utterance are 
all closely bound up. In some cases the visual centre is the 
important intermediary between meaning and utterance, in 
others it is the auditory centre. Hence, if the visual or 
the auditory centre be injured' or defective the utterance 
of words is disordered. 

Disordered speech, then, is a symptom of brain condition 
of the greatest importance. The disorder may only be of 
a temporary character and due to brain exhaustion or 
illness, or it may be permanent and due either to defective 
development or to injury and disease. Pupils, then, who 
in their speech or in reading continually use words in a 
wrong sense, mix their words up, substitute words for 
each other, or have difficulty in recollecting well-known and 
familiar words should be carefully examined. If the 
speech defect is permanent it indicates a permanent defect 
of brain or vocal organs, if occurring occasionally it is 
probably due to exhaustion or illness. In the former case 
a medical examination is^ necessary; in the latter rest 
combined with nourishing food and recreative employment 
in the fresh air, will effect a cure. 

Similarly, disorders in writing words, known as o^rapftia, 
indicate defective brain development or exhaustion. Ex- 
treme eccentricity in spelling should lead a teacher to 
suspect the presence of agraplna, and he should take the 
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first opportumtj of drawing the attention of the school 
doctor to the case. 

The condition of the brain, besides being reflected in 
speech and action, shows itself in facial ex- 
Iniellectiial pression, gesture, and general attitude of the 
body. Mental states, by means of the cen- 
tres of intellectual and emotional expression, 
cause movements in the muscles of the face and limbs, so 
that each state of attention and emotion has its own 
peculiar physical reaction. Strenuous effort, determination, 
patience, grief, joy, hatred, love are each associated with some 
characteristic facial expression, gesture, and attitude. It 
is through such physical forms that painters, sculptors, and 
actors exhibit to others the states of mind they wish to 
portray. So intimately related are the emotions with 
bodily movements that some psychologists deny the exist* 
ence of emotions apart from the movements. “A dis- 
embodied human emotion,” says Professor James, *4s a 
sheer nonentity.”* Stop the movement and the emotion 
ceases. The emotion is the sensation, the feeling of the 
bodily reactions aroused in face, limbs, and internal 
organs. ^However this may be, such signs of mental 
^tion are too valuable to be overlooked in studying the 
mental development of children. A face with heavy, dull, 
immobile, and unchanging features and expression plainly 
indicates want of brain action and feeble powers of intellect 
and emotion. On the other hand, mobile features, showing 
quickly-changing and various expressions, indicate good 
bminaciion mid powers of intellect and feeling. Similarly, 
in general sttitude and in gesture immobility indicate 
feeble mind, and mobflity in attitu^ and gesture, combined 
with ew^l and iwsfoaint^ sicpiifies a quki: inteltmence* 
foweit of attention and of inlnUtkm. 
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It is only natural to expect, since the brain plays s6 
great a part in stunulating and direc^g 
growth, that the development of the brain 
will show itself in some way in the bodily 
structure. Such indeed to some extent is true, although 
inferences from structure, unless confirmed by observations 
of the speech, movements, and behaviour of a pupil, should 
not be trusted. The most important structural indication 
of brain power is in the size and shape of the head. 
Though a large head does not always mean a large brain 
within, or a large brain a powerful intellect, yet in the main 
there is some connexion between size and shape of head 
and intelligence. Heads above or below the normal in 
size and different from the normal in shape indicate some 
fault in development. Especially in examining the head 
should the height, width, and slope of the forehead be 
noted. A narrow and riding forehead usually indicates 
a low mental type ; a broad, high, vertical forehead a good 
mental type. 

Indications in bodily structure that the animiJ nature in 


man is prominent are usually accompanied by low mental 
power and sensual traits of character. Thick lips, heavy 
and protruding lower jaw, thick, dull, heavy skin and flesh, 
usually, though not always, mean a low type of manhood 
or womanhood. Ears wMch stand out markedly, giving a 


wing-like appearance, with abnormal shape, are common 
among feeble-minded children, and a highly arched palate 
is often indicative of poor nervous development. 

While the mentally defective child usually shows some or 
all of the above signs, it is not uncommon to find children 
as sharp as normal children, but who are morally defective, 
insomuch as they m addicted to thievii^, deceit^ lyings 
and indecent acts. The moral imbecile does not acquire the 
conscience wlnch.a narmjsl ^d brought up in ahenithy 
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Bohool and home environinent does. Hlg mond instincts 
are either wanting or very feeble, and punishment and 
careful treatment hare little effect on his actions or moral 
feelings. Oases of pronoimced moral dedciency should be 
treated in special schools. Children suffering in this way 
should not be allowed to remain as centres of vile influence. 

Pupils of feeble and undev^oped mental power should 
not have treatment of a markedly different 
Ttsatmant character from that given to their more for* 
tunate brethren ; imless, indeed, the feeble- 
Oliiliir«ii. ness approaches idiocy. They will be dull 
and backward in their work, but punishment 
and isolation will not cure and are obviously unjust. 
They need every encouragement to bright, happy, 
enm*getic action, for it is only by action that their feeble 
natures will expand. Their intelligence will be appealed 
to mainly through such concrete and perceptual studies as 
natural history, practical measurements, various forms of 
manual exercises, and imaginative literature. Their powers 
of perception, of movement, of intelligence, of attention 
and control should be expanded and strengthened by 
a var^ course of games, physical exercises, handi- 
craft, nature study, and singing. Mixing freely with 
their quicker and more intellectual companions in active 
co-operaiion and competition they will expand in intelli- 
gence and power of will more than if they are kept at 
isolated studies or mix only wilh younger children or 
with children afflicted like themselves. It is, therefore, 
unwise to discourage such children by keeping them with 
younger pupils in the lower classes of the school Evan 
if unfit in many respects to proceed iuiward with pupils 
^ idboui th^ own ag^ they will be more stimulated in 
ibm if pla^ among pupils with whom they 
niilK fmiy and from mnArP npthh^ 
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but contempt and ridicule. Self-respect is a Tirtue that 
underlies all conscious improvement, and more real effort 
is likely to be induced by encouraging self-respect than by 
punishment or degradation from the teacher and by 
persecution from companions. 

Besides giving indications of brain development the 
conduct, movements, facial expression, and 
E^^ion. bodily attitudes exhibit the state of health 
and vitality of the brain. In an exhausted 
brain the power of inhibition and of guiding move- 
ments to a successful issue is not so great as in a 
brain that is fresh and well nourished. There is little 
power of spontaneous initiative. Hence irritability, ner- 
vous, irresponsible movements and gestures, combined 
with general immobility, listlessness, and drooping atti- 
tudes, are signs of nervous exhaustion. Movements become 
awkward and slow. The mind cannot be concentrated for 
long on one thing, and this is seen in the tendency for the 
eyes to wander aimlessly from object to object, and to look 
anywhere but where the teacher wishes the exhausted child 
to fix his gaze. 

The inertness is physical as well as mental. The head 
droops, the body stoops, and the arms when held out tend 
to fall from the horizontal, and the fingers and thumb 
assume drooping attitudes. There is a tendency to pallor, 
with dark lines and fulness underneath the eyes. 
facial expression during nervous exhaustion be^mes less 
mobile. The face instead of being bright, with quickly 
changing and various expressions, becomes dull, hetkvy, and 
lifeless, and want of control may show itself in twitohhigs 
of the mouth and eyes. Similar irresponsible movem<^ts 
of the hand, such as clenching the hand and twitohhigs oi 
the fingors, are also evidences of exhaustion. With 
vigorous nervous system the head should . bo hdd 
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the l^odj upright, and the arms when held out in front 
should te in a position that indicates firmness and energy, 
with the fingers and thumbs straight and not drooping. 

Pupils suffering from nervous exhaustion need careful 
consideration in their school life, and the amount and 
kind of mental study and physical exertion they are called 
on to do should be suited to their condition. They are 
incapable of strenuous mental or physical labour, and for 
this reason are often regarded as dull and unintellectual. 
They should not be pressed either at lessons or at games. 
They need relaxation, rest, and sleep. Their nervous 
vitality requires to be restored by good nourishment, fresh 
air, gentle exercise, and stmdune. They should spend as 
much time as possible in the open air at recreative pursuits 
of a gentle character, and should not be worried with either 
home lessons or examinations. Except in serious cases 
absence from school is not necessary. School life, if it be 
taken easily, gently, and without pressure and worry, will 
give occupation to the mind and body, and the fullest 
advailtage should be taken of outdoor games, exercises, 
and excursions. 

Want of ^physical vitality may be due to many causes, 
among which anaemia, weak heart, and im* 
proper food are the most common. 

Anaemia is a condition in which the 
oxygen-carrying capacity of the blood is 
dimioished, and hence the oxygenation of 
the tissues is reduced. The vitality of the whole system 
'is tbcEreby affected, and nervous, muscular, and digestive 
troubles ensue* Anaemia is generaUy the result of disease, 
of badly ventilated rooms, of msuffident or improper food, 
or of insufflckmt deep and outdoor esEereise. (tee of its 
mfpim is paEor ol the skin, which k best observed in tbe 
finger naikf and gums* AH tbe i%xii ofi ueryotts 


Defiotent 

Vitality. 

Anaemia. 
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exhaustion are also present, since the nervous systeih 
suffers with the rest of the body. The child is listless, 
languid, inert, and drooping. Physical exertion quickly 
brings on breathlessness, and mental effort is followed by 
fatigue. 

Heart weakness may be congenital or the result of 
illnesses such as rheumatic fever, scarlet 
^C^mess fever, or measles. The circulation is slug- 
gish, and this shows itself in deficient 
vitality, sometimes in an undersized body, thin features, 
and cold hands and feet, with, at times, blueness of the 
lips and finger nails. As in the case of anaemia, breath- 
lessness quickly follows physical exertion, and the child 
seems incapable of any great mental or physical effort. 

Children suffering from weak heart or anaemia should 
be under regular medical observation. They are unfit for 
strenuous work at school and should not be pressed or 
worried about their lessons. In the case of anaemia good 
nourishment and fresh air occupations should effect a cure, 


and in the case of heart weakness these will strengthen 
the heart. The greatest care, however, should be tekep 
with children suffering from weak heart to adapt the 
physical exercises and games tq their strq^^h. They 
should never be allowed to exert themselves Violently in 
lifting weights, climbing ladders, runni^, football, etc; 
Violent exertion will rapidly exhaust the heart and bring 
on serious consequences ; gentle exercise, on the qther hand, 
will strengthen. • • 

Improper and insufficient nourishinent naturally results 
in deficient vitality, and all the tissues suffer. 
q;he physical frame is undersized and under 
weight, the features thin and puny, and the 
compleidon pallid. Anaemia, nmrvous exhaustion, phthisis, ^ 
and rickets feeqmntly result from poor nourishment^ 
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especially where there are other predisposing causes either 
in innate weakness or in unhealthy surroundings. Further, 
insufficient food has markedly deleterious effects on the 
mental condition of the child, and feebleness of intellect 
and moral instability frequently ensue. 

Consumptive children require special treatment; the 

^ indoor life of the ordinary scliool and the 

ConsiuBipticn. .. 

home life in the poorer parts of our crowded 
towns are quite unsuited to their condition. As the 
disease, moreover, is infectious, the presence of con- 
sumptive children in school is a source of danger to the 
other children. The disease is due to the tubercle bacillus, 
or germ, finding a foothold in some part of the lung. The 
germs, multiplying and spreading, finally destroy the 
lung tissue. The germ has great powers of vitality, and 
exists in the air, in dust, and in dirt. Hence it is inhaled 
into the lungs with the breath. All people inhale tliose 
germs, but only those with some innate weakness of 
lungs suffer. The strong and vigorous easily resist 
the attack of the germs, and no harm results. It is 
obvious, however, that where the vitality of the lung 
tissue is reduced by poor nourishment, anaemia, or w^ant 
of fresh air, or where the lung tissue is innately too feeble 
to resist the attacks of the bacilli of consumption, the 
disease gains a strong foothold and spreads. To overcome 
file disease the vitality and recuperative power of the lung 
tissue and of the system generally, and the nourishing and 
oigrgenating power of the blood need to be increased, 
lor it can only be fought and overcome by building up 
healthy tigorous * tissue. Hence, good plain and nourish- 
ing lo^ fresh air, plenty of sleep, gentle recreative outdoor 
miptoymeiit^ with sunlight and bright happy surround- 
' iiigSy are the measures for emnbating consumption, 
saaaksna lor eonsumptiye ehtld^ i^ould be 
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provided, so that their life may be largely an open-air one. 
Their education should be suited to their condition, and 
open-air pursuits such as nature study, with drawing and 
painting, practical measurements, handicrafts, etc., should 
form a large part of it. Besides the lung, the tubercle 
bacillus may invade other parts of the body, and tubercu- 
losis of the abdominal viscera and of the joints is not 
imcommon in children. The former early manifests itseU 
in anaemia and lassitude. In the latter the teacher may 
often assist in an early recognition of the disease by 
calling attention to slight lameness occurring in a child 
without any apparent cause. 

Eickets is very common among children in the poor 
Rickets districts of our large towns. Improper feed- 

ing and insanitary conditions of the homes 
during infancy seem to be the specif determining causes* 
Excess of starchy foods and deficiency of fats in particular 
predispose to rickets. Thus, infants brought up on bread, 
biscuits, potatoes, with little fresh milk, together with 
want of fresh air and outdoor exercise, frequently develop 
rickets. The rickety child can easily be recognised by 
many obvious signs. These are the square head; the 
beaded ribs; the narrow and constricted chest; curved 
spine and bent legs; enlarged wrists, ankles, or knees; 
knock-knee and flat foot ; brittleness of bones, predisposing 
to fracture ; general enfeeblement and pallor, and delayed 
development; and a marked liability to catch cold and 
acquire various diseases, particularly lung diseases.”^ 
llesults of bad feeding are due to home conditions, and 
hence all the school can do is to endeavour in some measure 
to counteract the effects* School life should be a free, 
active, and healthy one ; many pursuits should be carried 


^ Lyster^ Bygkm^ p« 2SS, 
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on in the open air ; nature-study and geographical excur- 
sions into the country should be frequent; outdoor 
exercise and games should be regular; and the rooms 
should be well ventilated. The improvement of the mode 
of rearing infants is a most important social problem 
surrounded by many diflSculties. The physical evil is 
apparent : it is want of proper nourishment and unhealthy 
conditions of life. The moral evil lies in the ignorance 
and indifference of the mothers. The question seems to 
be how to secure the proper rearing of children without 
violating the English tractions of personal liberty and 
independence and of parental responsibility. To sap the 
foundation of the English moral character by removing 
parental responsibility may do more moral and social 
harm than the inju^cious provision of food may do 
physical good. What seems necessary is some process 
of education, by which is not meant mere instruction, that 
will reach the women of the nation at a time when 
parental responsibility will mean something. Instruction 
given to school girls is inadequate and from the nature 
of the case foredoomed to failure. The instruction falls 
on ears too immature to appreciate the importance of the 
problmns, and is forgotten long before womanhood is 
reached. The instruction and training should be given to 
girls just as they are passing into womanhood, when the 
instincts of matemiiy are awakening and may be shaped 
by wise and judicious training into interests and habits of 
a rational kind. 

The disease called Chorea^ or St. Yitus’ dance^ occurs in 
chffdren between six and fifteen years of i^e, 
and is most common atnoi^ girls. It is 
priin^y a disease of Hie nerrous systenit and is charac- 
terised 1^ irregolar, purposeless movements the limbs 
and of the faoUd rnuld^ It te 
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rheumatism and is said to be excited hy fright. The 
movements are jerky and involuntary, and are therefore 
to be distinguished from the uncontrolled voluntary move- 
ments indicative of mental deficiency. The disease requires 
medical treatment, and suspected cases should be reported 
to the school doctor. 

3. A clear duty lies on teachers and education authorities 
with regard to infectious diseases. Although 
not directly concerned with the treatment of 
children suffering from an infectious com- 
plaint, they are distinctly concerned with taking measures 
to prevent its spread among the children attending school. 
Children suffer much more from infectious complaints 
than do adults, and although adults are by no means 
immune from attack, still the disease in them is of a much 
milder character and the mortality much less great. “ In 
1905 there were in England and Wales 11,076 deaths from 
measles. Of this number 10,383 were among children 
under five years of age. In the same year 8,482 children 
under five died from whooping-cough, while among those 
above five there were only 227 deaths.”^ These statistics 
plainly point to the conclusion that it is among very 
young children that infectious diseases are particularly 
disastrous. It is evident, then, that every endeavour 
should be made to prevent diildren, and especially young 
children, from becoming infected. Schools, where many 


children are congregated together, are, in particular, places 
favourable to the spread of disease, and especially so when 
the class-rooms are badly ventilated, ill-lighted, and dirty.* 
It is, without doubt, the duty of education authorities and 
of their representatives in the schools — ^the teachers — ^to 
exercise watchfulness in detecting pupils suffering from 


^ Jones, MpgUne, p. 136* 
* See Chapter DC,, fl. 
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infectious complaints, and by cleanliness and other means 
to prevent the spread of the disease to the other children 
under their care. 

Infectious diseases are all due to the introduction of 
minute living organisms or poisons into the 
system. Living organisms, or germs as they 
are called, are found in the air, in the dust 
and dirt of the walls and floors of the rooms, in food and 
in liquids. They can thus pass into the system either in 
breathing or in eating. Many of the diseases of the 
throat, of which diphtheria is a type, consumption, 
catarrhs, and influenza, are caused by germs breathed in 
from the air. Others, like typhoid and scarlet fever, may 
be caused by germs taken into the system in water, milk, 
or food. Germs, too, may pass from an infected person 
either by the breath, or through personal contact, or by 
means of clothing, books, brushes, towels, and other 
articles used by him. From these considerations it is 
evident that there are two main ways of preventing the 
spread of infectious diseases in schools: — (1) by purifying 
and disinfecting the air, the rooms, walls, floors, desks, 
books, and apparatus of the schools; (2) by preventing 
communication between those known to have the disease, 
or suspected of being infected, and the other pupils. 

The walls, floors, and desks of a school should be 


cleansed regularly with disinfectant soIu« 
tions, and with special thorougliness on the 
outbreak of an infectious complaint. As 
has been seen, fiesh air and sunlight are go^ purifiers, 
and the rooms of a school should be copiously flushed with 
£re8h t&r from open windows and doors every day before 
tike scholars enter and after they leave. The books, pens, 
a^ j»encils in use j^ould also reomve partieular attention, 
rapid wpreod of some diseases can be direetly traced 
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. to these articles being used in common by every member 
of a class. It would be far cleaner and safer if every child 
had his own book, pen, pencil, towel, and place in the class- 
room, and was forbidden to use any other. If a child then 
became infected, his books, etc., could be removed and 
either destroyed or disinfected. One great channel for 
the spread of disease would in that way be removed. The 
circle of suspected pupils, too, would be narrowed. The 
child’s intimate companions and those sitting in proximity 
could easily be removed and kept under observation. 

In preventing the communication of a disease from 
pupil to pupil it is important to be able 
^ detect its symptoms at the earliest 
Disease.™* possible moment. Unfortunately in most 
cases of infectious complaints the disease 
does not show itself in a pronounced form until some 
time after the person has become infected, A pupil 
seemingly in good health, although in the 
Detection™^ initial stages of an infectious complaint, 
may thus be attending school and be a 
centre of infection. It happens, too, in some cases that a 
pupil is affected so slightly that, although feeling a little 
unwell, he still attends school throughout the various 
stages of the illness, and no one is aware that he is a 
danger to others. Thus, pupils with scarlet fever may 
pass unnoticed until the peeling of the skin or a discharge 
from the nose or ears indicates that they have reached 
the convalescent stage of the illness. It sometimes 


happens, too, that children may be carriers of the 
disease though not suffering from it themselves. This 
is especially so in diphtheria. Many children may be 
harbouring the germs of diphtheria in the membr&nes 
of the throat and nose and yet be resisting the attack of 
the disease* Though immune themsdves they are thus 
FHY. BD 24 



370 


ABNOBMAL1T1B8. 


capable of infecting others hj means of slates, pens, and 
pencils. Such cases can only be discovered by a bacterio- 
logical examination of the material from the throats of 
all the children in a school. The prevalence of such cases 
is, too, a strong reason for banishing slates from school as 
unhealthy and unclean, and for insisting on each child 
using his own particular pen, pencil, book, and towel. 

The germs or poisons on entering the system live on the 
tissues or in the blood. There they multiply 
CralNition. great rapidity. At first they are, so to 

speak, fighting for their existence with the 
natural defences of the body. In the struggle one or the 
other may conquer. If the natural defences of the body 
prevail, then the person escapes the disease ; if the disease 
germs or poisons conquer, then these, multiplying in the 
blood and tissues, produce there a condition which is the 
immediate cause of the disease and its symptoms. 

The initial period of incubation, as it is called, may be 
long or short, varying in the case of each disease and witli 
individuals. In scarlet fever it is short, rarely lasting 
more than three days ; in measles it is long, and may be 
as much as^ eighteen days ; in mumps it may be as long 
as twenty-one or even twenty-eight days. Once, however, 
the germs have established themselves in the system and 
have begun to multiply, premonitory signs of illness b^^gin 
to show themselves, at first to the sufferer himself. He 
begins to feel listless, languid, drowsy, and generally out 
ol sorts, although nothing of a pronounced character is 
evident either to himself or to onlookers. 

The second, stage of the illness is reached when the 
disease definitely declares itself. The 
symptoms may appear quite suddenly or may 
come on gradually. The sufferer usually 
begins to have shivering fitSt headaelie. and peins in iki 
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limbs and joints. The skin feels hot, dry, and feyerish. 
The pulse is quick and the temperature Ugh. Sickness, 
nausea, and vomiting may be present, especially so with 
scarlet fever. In some diseases the throat and nasal 
channels are specially affected. Thus, in scarlet fever 
and diphtheria there is sore throat ; in measles, German 
measles, and whooping-cough there are sneezing and run- 
ning at the nose as if the person was suffering from a cold 
in the head. 

As the disease progresses a rash usually appears. It 
may break out on the hands, arms, neck, face, body, or 
legs. In each disease there is a particular form of rash 
and a particular part of the body affected, so that an 
infectious disease can be frequently diagnosed by the 
appearance and position of the rash. 

A teacher, then, should be watchful for any of the 
common signs of infectious diseases, and be specially 
observant of the appearance of the children when an in- 
fectious complaint is prevalent. The teacher should be 
suspicious of such signs as nausea, sore throat, and run- 
ning at the nose. These, if combined with headache, a 
dry, hot skin, and a quick pulse, point to a possible case 
of infectious illness. Pupils suspected of having an 
infectious complaint should be immediately sent home and 
the school doctor informed at once. Those pupils who 
have been in close companionship with the ailing pupils 
should also be sent home and kept under observation 
until they either develop the disease or are found to be 
completely immune from it. 

Closing the school during an outbreak of infectious 
disease should not be resorted to unless 
there is dear evidence that such a course is 
likely to prevent the spread of the oomidaintu 
If the school is dosed the qj^rtunities for discovering 
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infected pupils, and of marking suspected cases, are con- 
siderably reduced. It is doubtful, too, ivbeiher the free 
mixing of children at play in the streets and recreation 
grounds will not be a more fruitful means of spreading the 
disease than their more disciplined congregation in school. 
Many of the children, also, are not likely to catch the disease, 
since one attack, especially if a severe one, usually renders 
a person immune from further attacks. It would, there- 
fore^ be well to know the history of each pupil with respect 
to ii^ectious diseases. The possibility of the disease spread- 
ing wholesale throughout the pupils of a school could then 
be easily estimated. The disease is only likely to spread 
to those who have not already had the complaint.* It might, 
therefore, happen in the case of a common complaint, like 
scarlet fever or whooping-cough, that only a small per- 
centage of the pupils, especially in the senior part of the 
upper school, was liable to attack. A record should, 
therefore, be kept of the infectious complaints each child 
has had, and the question of the closing of the school 
should be decided in each case in relation to the extent 
of the outbreak, to the number of pupils liable to attack, 
and to whether the department is the infant, junior, or 
isenior part of the school. 

Special care is necessary in allowing pupils to return 
after an illness. In no case should a pupil be permitted 
to return without the medical oflfiicer certifying that he is 
free from the disease, and the sanitary authorities certi- 
fying that the house, with the clothing, etc., has been 
thoroughly disinfected. Even then in some cases there is 
danger. In* the case of scarlet fever discharges from the 
ears or noM 'may occur after the pupil has been certified 
as free from infection, and such discharges are highly 
infectious. 

ynimk the fever has subsided, the temperature become 
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normal, and the rash disappeared, the stage of conva-. 
lescence is reached. The vitality of the system, which has * 
been reduced by the fever and high temperature, now re- 
quires to be restored by good nourishment, fresh air,rest«and 
sleep. Care should be taken that the system is ]^ot brought . 
to the point of exhaustion by premature physical or mental ' 
exertion. Recreative pursuits, either physical or mental, • 
are good when the child is well on the high road to com- 
plete recov^ery, but fatigue must be guarded against. 

Many infectious diseases seem to be attended by sj^isj 
troubles of a local character. For example, inflammatioh of 
the ear is very common after scarlet fever and measles, 
and deafness may result. Brain affections and heart and 
lung troubles frequently occur after influenza. The great;, 
mortality among those suffering from measles is not so 
much due to the disease itself as to the attendant or con- 
sequent troubles, such as broncho-pneumonia and tubercu; 
losis of the lungs. After an epidemic, therefore, persistent • 
coughing by a child, exceptional pallor or languor, and 
deafness should be reported to the school doctor. 

The following table is given in order that teachers may. 
know the premonitory signs of the infectious diseases 
common among children, and the length of time required 
to complete a cure and for the isolation of a suspected case. 
It will be noted that the period of incubation varies 
considerably in the case of different diseases and also in 
different instances of the same disease. It is wise, there- 
fore, to forbid the attendance at school of those* children 
who are suspected of being infected for a period longer 
even than the maximum period given. It will be seen, 
too, that affections of the throat are common to many of . 
the diseases, and that the mode of spreading t^e disease in 
almost all cases is either by the breath or by disohao^ 
from the throat tfnd nose. 



TABLE OF INFECTIOUS DISEASES. 









▲BNOBMALITIBS. 


376 


4. Accidents of a simple nature like cuts and bruises are 

. ^ sure to be of common occurrence in a school 

Accidents. , , , j 

where games are regularly practised, while 

those of a more serious character like sprains, dislocations, 
and fractured limbs may be possible at times. The nature 
of the surface of the playground has much to do with the 
number and kind of accidents. Tumbles, with their con- 
sequent bruises and cuts, will be frequent on hard smooth 
concrete, and a surface of rough or even smooth gravel 
will cause nasty wounds on the skin and flesh, difficult to 
clean and slow to heal. The comers of the walls in the 
playground should be rounded off so as to diminish the 
risk of ugly wounds on the face and head. Whatever 
measures, however, are taken to lessen the risk of accidents, 
the high spirits and recklessness of a healthy boy will be 
sure at times to end in disaster. It is necessary, there- 
fore, when accidents do occur that the teacher should be 
able to give * first aid ’ in an efficient manner. The neces- 
sary appliances, such as bandages and lotions, should 
be ready at hand, and the teacher should be skilled in the 
use of them. Such skill can only be acquired by practical 
experience under the guidance of an instructor proficient in 
this kind of practical surgery. Merely reading of how to 
bind a wound, reduce a dislocation, and set a broken limb is 
of little avail when a disabled pupil is before you for definite 
treatment. Hence teachers, besides studying the general 
lines of surgical treatment, which is all that can be dealt 
with here, should attend an ambulance .class for some time 
to gain practical skill in rendering ‘ first aid.’ 

It would be well, too, if the older pupils learnt how to 
deal with the simpler kinds of accidents. Many accidents 
occur during the dinner hour and after school-time when 
the teacher’s help is available. Many precious moments 
are at stmh times often lost by excited children rushing 
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about to find someone who can stop bleeding and bind a 
wound. The treatment of simple cuts and bruises is not 
beyond the skill of boys and girls of twelve, and the 
rendering of ‘ first aid ’ is a very valuable practical 
accomplishment in life. A practical course in * first aid/ 
then, should form an adjunct to the physical training of 
the school. 

In the treatment of all accidents it is necessary to act at 
once. Serious consequences may attend delay. The neces- 
sary appliances should be ready in a definite place and 
kept together in a ' first-aid * case. Lint, sponges, scissors, 
safety-pins, and carbolic solution should not have to be 
searched for. The teacher should be cool, calm, and col- 
lated, and proceed with his treatment in a deliberate and 
decided manner. There is always a certain amount of boyish 
excitement and girlish hysterics when an accident occurs, 
and a firm hand and a deliberate, cool, and smiling manner 
allay the excitement, subdue the hysterics, and soothe 
and encourage the sufferer. All but a few of the older 
children should be sent away at once. Those who are 
allowed to ^ stay should be required to help, and should 
receive a practical lesson in ‘ first aid,’ for it is only by 
helping in real accidents that the pupils will gain the 
confidence and resource required to deal with accidents by 
themselves. 

When the skin is broken and blood is flowing the two 
essential things to ahn at are (1) to stop the 
Cats and bleeding, (2) to keep the wound perfectly 
WoomSf olean. In the case of a slight wound, when 
the blood is slowly oozing from capillaries or 
small veins and arteries, the wound should be well washed 
in cold water. > Foreign bodies such as dirt and glass 
(diinild be tfmofeA, and great care should be taken to see 
nb pieces are 1^ in the wound. A pISoe of lint 
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soaked in a solution of carbolic acid (one ^rt of acid to 
sixty of water) should then be placed on the wound and 
boimd firmly in its place with a bandage. The bandage 
should not he so tight as to constrict the fiiesh and arrest 
circulation^ or so loose that the lint can move. 

Where the flesh is lacerated or the edges of the cut are 
widely separated, after cleaning the wound the flesh should 
be pl^d back in position or the edges brought together 
by small strips of plaster. The wound, however, should 
not be covered by the plaster. Spaces should be left for 
the wound to drain. The purpose of the plaster is simply 
to keep the edges together and not to heal. 

When a large artery or vein has been severed the bleed- 
ing may be of a serious nature. A message should at 
once be sent to the nearest doctor by an intelligent pupil 
who can describe the nature of the accident. The doctor 
can then, without waste of time, bring the appliances he 
wants for immediate use. In the meantime measures 
must be taken to check the bleeding. Steady pressure of 
the thumbs on the woiihd should be applied until medical 
help arrives, or a bandage and pad arc made. In the 
simpler cases it may be sufficient to tie a linen pad, soaked 
in cold water, firmly and tightly over the wound. If this 
does not check bleeding, stronger pressure to the artery 
or vein must be applied. In the case of an arteiyr the 
pressure should be applied at a place between the j^ound 
and the heart ; in the case of a vein, at a place on the side 
of the wound remote from the heart. Heeding frt>m an 
artery may be recognised by the bright sdtolet’ colour of 
the blood, and by the blood gushing out in spurts 
corresponding with the beating of the pulse. The 
blood from a vein, on the contrary, is more purple 
in colour and flows steadily, li the woimd is in the 
arm or hg the limb should be tightly constricted by 
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means of a tourniquet. This appliance is most quicklj 
made bj lying a knot in the middle of a folded hand- 
kerchief. The knot should thetl be placed over the artery 
• or vein and the handkerchief tied by means of a reef knot 
round the limb. The pressure can 1^ still f ui*ther increased 
if necessary by passing a stick or pencil under the hand- 
kercliief and twisting it round and round. Bleeding from 
an artery can be further checked by bending the joint 
above the wound so as to constrict the artery at this 
point. 

Dr. Lyster gives the following advice on dealing with 
such wounds : — Bleeding from the palm of the hand may 
be stopped by pressing a pad upon the wound and tightly 
binding the fingers over it. Similarly, if from the fore- 
arm, place a pad in the fold of the elbow, bend the forearm 
on the arm, and tie it tightly bent. If from the arm, press 
a pad into the armpit and bind the arm to the side. In 
the same way bleeding from the foot may be stopped by 
direct pressure, while bending the leg upon a pad behind 
the knee will stop much of the bleeding below the knee. 
Bleeding frqm the face and head can usually be checked 
by pressure against the bony surface beneath.”^ 

Bleeding from the nose is somewhat frequent in boys’ 
schools, and is sometimes difficult to stop. The ciiiid 
should not bend his head over a basin, but should sit 
as ftill as possible in a chair and throw the head well back 
with the arms raised. The head, face, and neck should be 
freely sponged with cold water. 

When the skin is not broken and the bleeding goes on 
inside the skin a bruise is the result. Bathe 
®*^***®®’ immediately in as cold water as can be got 
in ordef to stop bleeding. Much of the discolouration 
attends a healing bruise can be prevented such 
> livstsr, Sekooi p 313» 
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immediate measures. To reduce swelling bathe in hot 
water. ' . 

Occasionally it happens that a child bums himself at* 
a stove or firo, or during some school enter- • 
tainment when excitement is h^h a child’s 
dress may catch fire. In the latter case throw the child 
down so as to keep the flames from enveloping her 
wrapping a cloak or jacket tightly round the burning 
dress, roll her to and fro along the floor until the 
flames are extinguished. In the case of a serious bum 
send at once for a doctor, but in the meantime treat the 
burn in the following manner. Remove the clothing from 
the injured part by cutting it away. If any sticks to the 
flesh, leave it there by cutting all around it. The obj^ 
now is to exclude the air from the jsurface of the bum. ‘ 
Cover the bum with lint soaked in linseed* oil or olive oil, 
or in a saturated solution of bicarbonate of soda. The 
best preparation, however, is carron oU^ a mixture of equal 
parts of lime water and olive or linseed oil, which prepara- 
tion should be kept in all schools. Now wrap the whole in a 
thick sheet of cotton-wool or flannel, and keep in 'position by 
means of a light bandage. If the child is suffering from 
shock and inclined to faint, administer strong tea or coffee. 

Falls in the playground or down the school steps may 


Fractures. 


result in a broken bone, which may be serious 
if the bone is forced through the flesh and 


skin. Bleeding and blood-poisoning are, then, factors that 


have to be guarded against. When a doctor can be got 


immediately it is better to lay the patient down, place the 


limb in an eaay and supported attitude, and keep the child 
as motionless as possible. In country districts, however, 
it is often many hours before a doctor can be brought, and 
teachers in country schools should know how to sot a, 
broken limb. 
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A fractured limb may be recognised by the loss of power 
of moYement» and by the unnatural position of the limb. 
There is also local swelling and pain, and the fracture may 
be felt and indeed heard when the limb is slightly moved. 

In treating a broken bone the child should be kept 
absolutely motionless, and the affected part in as natural 
a position as possible. Clothing should be cut away, never 
pulled off. Bring the broken parts of the bone together 
by drawing steadily but gently on the limb and placing 
it in a natural position. Place padded splints along 
the limb and bind so that it cannot be moved. In 
fracture of the arm bind the arm to the body ; in fracture 
of the leg bind both legs together ; in fracture of the thigh 
bind round the body. When the collar-bone is broken a 
pad should be placed in the armpit and the arm put in 
a sling ; then the arm bound to the body by means of a 
broad bandage. 

Fainting, especially in hot weatlier and in badly venti- 
lated rooms, is not an uncommon occurrence 
Faintiiig, in schools. It is due to temporary heart 
weakness. The child is extremely pale, tlie 
skin cold and moist, the pulse feeble and 
slow, the breathing hardly perceptible. There are no 
convulsions as is often the case in epileptic seizures. The 
child should be laid flat on his back, and in a place where 
he can freely get fresh cool air. All tight clothing about 
the neck, chest, and waist should be loosened. Sponging 
the face with cold water or water and vinegar will assist 
restoration, and smelling salts may be applied to the 
nostrils. No attempt should be m^e to pour anything 
down the throat while the child is unconscious, although 
when he is recovering consciousness weak stimulants should 
be given in small doses* 

M ^ileptic fit is a nervous comphunt. It usuidly 
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occurs very suddenly, and in the seyerer cases is accom« 
panied by convulsions. The child generally screams and 
falls down unconscious and rigid. Then follow convulsions, 
the hands are clenched, the limbs jerked to and fro, the 
patient becomes blue in the face and foams at the mouth, 
while the tongue is frequently bitten through. Nothing 
can be done except to prevent the patient injuring himself. 
Place him in the fresh air, loosen all tight clothing, raise 
the head slightly and support it on something soft, keep 
the body warm by wrapping in a cloak, and place some- 
thing, such as a cork or piece of wood, between the teeth. 
When the convulsions cease allow the patient to go quietly 
to sleep. 

Hysteria is another nervous complaint, common among 
emotional girls, and is attended by many symptoms show- 
ing great want of control and power of inhibition. Q-rinding 
the teeth, shouting, laughing, crying, screaming, stamping, 
are some of the indications that the emotional centres are 
uncontrolled by the centres of intelligence. Hysterical 
children should either be left alone and no notice taken of 
fbem or dealt with firmly and decidedly. Don’t, under 
any circumstances, argue with, or appeal to, a hysterical 
child. Order her in a firm voice to desist, or send for a 
glass of water and dash it over the face. Leave the child 
to lierself when she has recovered. 

Swimming we have advocated as an exercise for all 
children, and the different forms of life- 
rown ng. saving and of restoration of the apparently 
drowned should be known by the teacher and taught to 
the elder pupils. In cases of apparent drowning send at 
once for hot blankets in which to wrap the body of the 
child and hot bottles to apply to the feet. Loosen all 
clothing about the neck and chest, draw forward the 
tongue and keep it projecting by means of an elastic band 
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0r string passed over the tongue and under the chin. 
Bub the chest and arms vigorously so as to promote 
circulation, and apply artificial respiration if the patient 
^ows no signs of recovery. 

In inducing respiration by artificial means the patient 
should be placed on his back with the head and shoulders 
supported on a firm cushion, which can be made by folding 
jackets. The operator should then kneel at the patient’s 
head, and grasping his arms fiimly below the elbow, pull 
them slowly and steadily upwards till they are above the 
head, and keep them stretched there for two or three 
seconds : this action raises the ribs and expands the chest, 
thus causing inspii-ation. To produce expiration revei^se 
the action, bending the arms and pressing them forcibly 
against the walls of the chest. This action forces the air 
out of the lungs. These movements should be repeated 
alternately about fifteen times per minute until breathing 
becomes spontaneous. 

When natural breathing begins proceed to encourage 
circulation and to warm the body. Rub the limbs vigor- 
ously upwards towards the trunk. Wrap the patient in 
warm blankets and apply hot flannels or l>ottles to the pit 
of the stomach, the feet, the legs, and aniipits. StirnulaiitH 
such as brandy or hot coflee should be given. When 
recovery is assured the patient should be placed in )>ed 
and induced to sleep. 
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CCTDBNTS in school, 349, 
350, 375-382. 

Action songs, 164, 165. 

Actions, automatic, 122, 123, 
135-137. 

— , intelligent, 123-126, 137. 

— , reflex, 120-122. 

Activities, development of, 309, 
310. 

— , hereditary, 143, 147. 

— , 8})ontaneous, 308-310. 

Adaptation, automatism and, 
156.157. 

— of organic functions, 187-193. 

Adenoids, 238, 350. 

Adolescence, development dur- 
ing, 147. * 

Acmilius Pauluft^ 24. 

Agraphia, 354-358. 

Air, expired, 179, 276-278. 

— , imparities in, 276-278, 

— , organic substances in, 179, 
281. 

Air-cells of lungs, 179. 

Air Cutrenta : Shaw, 287, 288, 
291-295. 

Albumen, 176, 181, 182. 

Ammianus MarcelUnus, descrip- 
tion of Huns, 26-28. 

Amoeba, 99-101. 

Anaehariiaj 8, 9, 11« 12, 17-21. 

Anmmla, 193, 209, 347, 349, 362, 

863, 865. 

Aphaxia, 8M45S. 

Arohery at HarroiTj^l. 

enomuMged by Bdwi^ III., 


Aristotle f 13. 

Arithmetic, practical, 311, 312. 
Arnold at Bugby, 66, 66. 

Art training, 156, 167, 168, 171. 
Arteries, adaptation of sixe of, 
178, 190, 191. 

— , bleeding of, 377, 378. 

— , nerves to, 188, 190. 

— , structure of, 177, 178. 
Asceticism in Mediaeval Church 
30, 31. 

Athenian education, barrack life 
of Bpheboei, 21. 

, boxing, 17. 

, care of skin, 16, 17. 

, decline of, 23. 

I , exeroises in Palaestra, 16. 

j ^ home education, 14. 

, javelin throwing, 18. 

, leaping, 18. 

, music and gymnastic, 12, 

13. 

, pancratium, 17. 

^ preparation for war, 19, 20. 

, racing, 18. 

, school education, 14, 15. 

, state control of, 18. 

, throwing the discus, 18. 

, training in endurance, 17- 

20. 

, wrestling, 17. 

Athens, ednoation.at, 12-28. 

— oath of allegiance, 81. 

— , position of women at„ 88. 
Atoms, 97. 

Attention in ibc dcTetopmcnt of 
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Atiitndeg, ezbanstion indicated 
by, 861, 862. 

— , expressive, 858. 

— , faulty, 814, 315, 319, 821. 

— in reading, 213, 317. 

— in running, 239, 248, 249. 

— in sitting, 153, 164, 213, 239, 
816. 

— in standing, 153, 164, 239, 
317, 818, 322, 323. 

— in walking, 239; 248, 249. 

— in writing, 213, 239, 315-317, 
320, 821. 

— , remedial exercises, 323, 324. 

— , trmning in, 319, 320. 

Automatic actions, 122, 123, 185- 
187. 

Automatism, 82, 153. 

— adaptation and, 165-167. 

— in complex activities, 154-157. 

— in cooidination of movement, 
84,85. 

Axis-cylinder, the, 113. 


B all games, eee Games and 
contests. 

Bandages for bums, 879. 

— for outs, 376, 377* 
for fractures, 380. 

— for serious bleeding, 877, 378. 
Barbarians, 26-28. 

— , influence of Borne on, 27-28. 
training in hardihood and 
endurance of, 26, 27. 

Barnard : Journal of Education^ 
61. 

Basedow, physical exercises of, 
64. 

Bathing, 269, 260. 

— , exeicises followed by, 252, 


— , sdhooi, 262, 263, 266-269. 
B6th% 252. 
rr^ait Borne, 24 

266*209. 

I hg^lpleBe of « 214^ 216. 


Bile, 188. 

Bleeding, arterial, 877, 878. 

— , venous, 877, 378. 

Blood, 175-177, 193. 

— f arterial, 177 
— , circulation of, 210, 211. 

— , venous, 177, 192. 

Bodily activities in relation to 
mental, 75-78. 

in school, 307-314. 

, repression of, 308. 

Body, function of, 77, 78. 

— in relation to mind, 75. 

Borde : Bleeps Rising, and Dress, 

38. 

Boucicaut, account of training of 
a squire, 35. 

Boykin : Journal of Education, 
61, 62. 

Brain, 126-128. 

— , correlating action of, 126, 
127. 

— , fore, 126-128. 

—, hind, 126-128. 

— , mid, 126, 128. 

— , nerve centres in, 134-141. 
Breathing, deep, 181. 

— exercises, 164, 166, 173, 180, 
237-239 

Breathlessness, 192-194, 225, 234, 
236, 240. 

Bronchi, 179. 

Bruises, 378, 379. 

Brush drawing, 164, 165. 

Bulb, 128, 134. 

— , cranial nerve centres in, 134. 
— , nerve centres in, 133. 

— , organic centres in, 188^193. 
Bums, 351, 380. 


C ALVINISM and asceticism, 
46,47. 

— and physical education, 46, 
47. 

— and Suaiday recmtUm, 47. 
0iipillai4e4X77,m. 
Ontbdliydfai^ :I^1S4 
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Oarbonlo aoid, 179, 276, 277 (see 
Waste products). 

, its influence on fatigue, 

279, 280. 

— — , measurement of, 281. 
Cardboard modelling, 164<, 166. 
Carotid artery, 107. 

Carron oil, 379. 

Carving, 94, 160, 171, 312. 
Catarrh, 368« 

Cell activity, 99-105. 

, fiction of stimuli on, 106- 

109. 

, by-produots of, 102, 104. 

, influence of blood on, 107. 

Cells, action of external forces 
on, 106. 

— , communities of, 99, 100, 109- 
111, 

— , difforentiation of, 99, 100, 
109-111. 

— , glandular, 100-102. 

— , life processes in, 99-105. 

— , living substance of, 102. 

— , metabolism of, 106-107. 

muscle, 100-102, 106-107. 

— , nerve, 101, 102, 106, 107, 
109. ^ 

— , sensory, 101, 106, 107. 

-r-, shape of, 101, 102. 

— , special functions of, 100, 
109-111. 

— , structure of, 101, 102. 

— , walls of, 101, 102. 
Cerebellum, 128. 

— , afferent paths from spinal 
cord, 133, 134, 136. 

— , connexion with cerebrum, 
136, isa 

— , efferent paths to the spinal 
cord, 133, 136, 136. 

— , function of. 136-137. 

, maintenance of equilibrium 
by, 1^437. 

— , nerve paths to cerehrom, 
135. 

— , seieuioiii^ iinpulses to,. 136i 
^*>*1 straotiire of, 184, 
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Cerebral hemispheres, see Cere* 
brum. ^ 

Cerebrum, 78, 91. 

— , afferent paths 'from spinal 
cord, 133. 

— , commissural fibres* in, 138, 
140. 

— , oonnexion with cerebellum, 
135, 136. 

— , connexion with organic func- 
tions, 188, 189. 

— , control of activities by, 139, 
140. 

— , correlation and coordination 
by, 139, 140. 

— , development of, 127, 128. 

— , efferent paths to spinal cord, 
132, 135. 

— , function of, 13 S. 

— , motor centres in, 138-140. 

— , nerve centres in, 125, 126, 
138-140. 

— , sensory centres in, 138, 

139. 

— , structure of, 138, 

— , unifying action of, 126, 126, 

140, 141. 

Chalk drawing, 164, 166. 

Change of work, 213. 
Charterhouse, sports at, 66. 
Chest capacity, 194, 236, 237. 

, development of, 180, 181 

, measurement of, 240. 

Chicken pox, 374. 

Chivalry : Cornish, 36. 

Chivalry, castle schools, 34. 

— , degeneration of, 36. 

— , disciplinary effect of, 86. 

— , ednoation in refinement, 34. 
— , education of pages, 84 
— , exmises of pages, 34. 

— , military training of squires 
34,35. 

— , sports, 34. 
ttiiire^ B4, 36. 

siid,.34| 36« 
Ohorsp. 366, 367» 

Choroid osss 633* 
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Ohurdi of the Middle Ages, t 
asoetio ideal of, 30, 31. 

— , attitude to physical edi lo- 
tion, 30-33. 

— , regard for education by, . 
— support of Chivalry by, 1, 
36. 

Qtroulation, defective, 314, 3 . 
influence of exercise on, ] \ 
191, 195. 

Circulatory system, 87-90, 177, 
188, 194, 195. 

Classroom, testing of air 
282-285. 

Classrooms, hygiene of, 213. 

Clay modelling, 164, 165. 

Clay : Modem School Buildir , 
267, 268. 

Cleanliness, 212. 

—, education in, 260-270. 

— , habits of, 261. 

induenoe of example, 263. 

— , instruction in, 261, ^l-2i 
— , necessity for, 258, 2*^ 

— of clothing, 256-2^ 

— of rooms, 256, 263. 

— of the skin, 258-260. 
offences against, 264, 265. 

— , school tone with regard t 
263. 

— , training in, 262-270. 

Closets, 268-271. 


Commiut : Orfds Picius^ 49. 
Commissural fibres, 138. 
Commissure, white, 129, 132. 
Commoiiwealth and Sunday r< 
creation, 48. 

Cbmpetitioii in school, 168-17< 
Oomp^tiTe life, 76, 77, 93, 
Oamjdtat (hutlman, 49. 
Connective tissue, 183, 184, 
Cbnedotuneis, health of, 111. 
•*->1 infiuenoe nrganio functioni 
196, 196. 

e^fyiflg fnnetion of, 110. 

Mii iU7. ana. 


Contests and Games, see Ga 
and contests. 


--1 1- fte<rt t 


271-273. 

Convection, 291, 292. 
Cookery, t^hine of, 152. 
Cooperation in s^ool, 168-17 
Cooperative life, 76, 77, 93. 
Coordination of movement" ^ 

— of nervous impulses, 137. 
Cornish: Chivalry^ 36. 
Corpora quadrigemina, 128. 
Corpuscles, red, 176, 177, 1'w. 

white, 101, 176, 177. 
Correlation, 109. 

— of activities, 120-126. 

— of centres of speech, 355-3^ 

— of nervous impulses, 137. 

— of organs of sense and niov 
ment, 85, 86, 325, 338, 3*] 
354. 

Courtly Academie.s, 49-51. 
Creatin, 102. 

Cricket, see Games and contest 
Crura cerebri, 128, 132. 

Cuts, 349, 376-378. 
Cyropaedeia : Xeiwyhon^ 3, 4. 


D ancing, les. 

Day schools, physical trairi 
ing at, 67, 68. 

DeArte Oymnastica : Hieronym m 
Mercunalis, 45. 

Defective children, conditions 
conducive to weakness, 34t). 

, examination by schwi 

doctor, 348, 350. 

— by teacher, 349, 350, 

365. 

, mental weakness, 352-361. 

, special schools for, 347, 

348, 366. 

— treatment in school, 347, 
848^360, 361, 364, m 
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Dendrites, 118, 114, 116, 117. 
Denmark, physical education in, 
63. 

Desks, adaptability to stature, 
318. 

— , adjustable, 818. 

— , dual, 318. 

— , evils attending misuse of, 
311, 314-318. 

— , eye defects due to abuse of, 
339. 

— , form for reading, 317. 

— , — for sitting, 315. 

— , — for standing, 317, 318. 

— , — for writing, 316, 317. 

— , minus position of, 316. 

— , misuse of, 307. 

— , proper use of, 313. 

— , single, 318. 

— , suitable form of, 342. 
Development during adolescence, 
147. 

— , early period of, 148, 149. 

— , influence of exercise on, 326, 
326. 

— , — of experience on, 148, 149. 
— , — of imitation on, 148, 149, 
— , — of impulse on, 148. 

— , — of organic functions of 
mental, 195, 196. 

— , law of, 325, 326. 

— of impulse, 144, 145. 

— of instincts, 144, 145. 

— of interest, 146, 147. 

— of motor centres, 147. 

— of nerve cells, 142, 143. 

— of nerve centres, 143-147. 

— of nervous function, 143. 

— of skill, 146-149. 


Discipline, aim of, 808, 309. 
Discus, 18. 

Diseases, infectious, 256, 269. 

— of the skin, 273-276. 
Draughts, 290-295. 

Drawing, 161, 153, 156, 158-160, 
162-166, 167, 171. 

— , free arm, 318, 343. 

Dress, 252. 

Dressing-rooms, 262. 

Drill, 163, 164, 166, 173. 
Drowning, 381, 382. 

Drugs, toxic action of, 198-200. 


E ducation, aim of, 72-76. 

— , primitive, 2. 

— , three aspects of, 73, 74. 
Educational Theories in England : 
Mark, 230, 231. 

Edward III., letter to Lord- 
Lieutenant of Kent, 29. 
Elocution, 171. 

Elyot : Boke nar.ied the Qovemour^ 
37, 43. 

Emile : Rousseau, 53, 64. 
Energy, chemical, 97, 98. 

— , kinetio, 96, 97. 

— of bodily work, 197. 

— of body, 96-99, 108. 

— of food, 96, 98, 99. 

— , potential, 96, 97. 

— , transformation of, 96-98. 
England, physical education in, 
66-71. 

English History from Original 
dourees, 29. 

Epheboei, 20, 21. 

— , after decline of Athens, 21, 


— , period of, 144-147. 
rate of, 144. 

— , signs of defeotive, 362, 361. 

time to be^ training, 146. 
I)ia|diunigin, !$)• 

j^rooess of, 132, 183. 

Bislitiwrte. an, m, 91-k 


Bpilepqr, 347, 380, 381. 
Equiltbnam, imintenaiioe (rf, 
186. 

Eton, aporto at, 68. 

Diarif, 60. 

SiamBla <»f tMofemra, 963. 

^-90. 184-186. 

104-lil 
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fixoretoiy system, healthy actio i 
of, 211, 212. 

Excarsions, 260, 261, 812. 
Exercise, 108, 211, 212. 

— , effect on circulation, 221 
224. 

— , — on excretion, 224, 226. 

1 —, — on functioning power, 216 

220, 222, 223. 

— , — on general nutrition, 221 
226. 

— , — on health, 283, 234. 

— , — on respiration, 222, 22t 
233, 234. 

— , — on the whole body, 21fl 

221 . 


— , evils attending insufficienc 
of, 828. 

— , exhaustion and, 226. 

— , fatigue and, 226. 

— , gro^h and, 226. 

— , its influence on organic fane 
tions, 195. 

Exercises, 163, 154, 166, 173. 

— , bathing after, 262, 262, 266 
269. 


, dress for, 252. 

— , educative value of, 241, 242 
— , effect on^oharacter, 241-243 
.246,246. 

— for older pupils, 247. 

— for schools, 246-249. 

— for young children, 246, 247, 
— , natural impulses and, 242 

248. 


— , physical, 246, 240* 

— , remedial, 323, 824. 

systems of, 243, 244. 

— to develop br^ldng, 154, 
166,178,287*239. 
to develop the chest, 218,236- 
288,. 

^ i]i 0 titole sjetem, 234. 
to strengthwa the heart, 286, 


IhdMiiNiriit ‘ 129 a 


Exhaustion, exercise and, 225. 
— , nervous, 346, 317, 349, 367, 
361-363. 


Experience, inilaenoe on develop- 
ment, 148, 149. 

Expired air, humidiiy of, 277- 
278, 282-285. 

, impurities in, 179, 276- 

278 . 

, organic substances in, 281. 

, permissible limit of im- 
purity in, 276, 277, 288. 

, temperature of, 277, 278. 

, testing of, 281-285. 

Eye, causes of defective sight, 
327, 828, 335-337. 

— , coats of, 828, 329.* 

— , conditions of healthy growth, 
327, 328. 

— , convergence of axes, 330. 
331. 

— defects due to close work. 
335, 336. 

duo to desk work, 339. 

due to poor healtli, 336. 

due to school life, 3.0-328. 

due to unhealthy environ- 

ment, 886, 337. 

, increase in, 326-328. 

— , defects of, 811, 314, 316, 317. 

— development by practical ac- 
tivities, 837-339. 

— during period of rapid grow tb , 
337. 

fatigue of, 330, 337. 

— , focussing adjustment of, 331, 
832. 


—, growth of, 886. 

— , Withy school conditions, 
837-313. 

— long right, 834 
, movmeuts of, 830-382* 
muarici 331* 
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Bye, refiraotiye media of, 829*881. 
— , short sight, 884. 

— , signs of defective sight, 343. 
— , structure of, 828. 

— , testing of, 843-845. 

— , use in desk work, 842, 343. 
— , — in the infant school, 339. 
— in the upper school, 839. 


AOIAL expression, 852, 858, 
861. 

Fainting, 107, 381. 

Fat, 101, 102, 104, 176, 181-184. 
Fatigue, 108, 195. 

— , conditions favourable to re- 
sistance of, 208-212. 

— , effect of blood on, 208-211. 

— , — of change of work on, 205, 
213. 

— , — of circulation on, 210, 211. 
— , — of exercise on resistance 
to, 211,212. 

— , - - of fresh air on, 209, 210. 
— , — of nourishment on, 208, 
209. 

— , — of periods of rest on, 2CK1, 
205. 

— , exercise and, 225. 

— , genei'al bodily, 204, 206. 

— in sitting, 316. 

— , influence of carbonic acid on, 
279, 280. 

— , — of foul air on, 276-281. 

— , — of humidity on, 278-280, 
303. 

— of temperature on, 278- 
280 

lo^l, 206. 

— , muscular, 200, 201. 

— , nature of, 198, 200-202. 

— , nervous, 201, 206. 

— of the heart, 286. 
reoaperation from, 204, 205, 

208*2ia 

— , 8<^O0l work and, 212*217. 
sentattou of, 196. 

208. 


FelUfv^wgt his conception of 
physiced training, 60. 

Fencing, 164-166, 161, 164-166, 
173, 246, 247. 

Figuring, 163, 164. 

First aid, 876, 876. 

, instruction in, 376, 376. 

Fives, sss Games and contests. 
Food, a source of energy, 96, 98, 
99. 

— , reserves of, 104, 105, 188, 
184, 208, 223, 224. 

— substances, 182. 

— , transformation of, 99, 102. 
Football, see Games and con- 
tests. 

Foreign language, teaching of, 
151. 

Forewords : Fumivall^ 84. 
Fractures, 350, 379, .W. 

France, physical education in, 
64,65. 

Free-arm drawing, 164, 813, 843. 
—• drill, 164, 166. 

— movements, 164, 313. 

— writing, 313, 843. 

Freeman : Schools of Hellas, 14, 

15, 21. 

Fuller on Sunday recreation. 

An, 

Fumivall ; Forewords, 34. 


AMES and contests, 94, 146, 
148, 162-165, 168, 178, 180. 

after school life, 262, 258. 

at Burgdorf, 62, 68. 

at Oha^rhonse, 66. 

at English public schools, 

62, 53, 66-67. 

at English secondary day 

schools, 67, 68. 

at Eton, 68. 

at Harrow, 41. 

— — at Hugby, 66, 66. 

at Shrewsbury, 40, 41. 

at the Oourtiy Academies, 

60 , 61 * 
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Gkimes and contests at tHe Mer- 
chant Tajlors’ School, 48-45, 
C6. 

at the Fhilanthropinnm, 

64. 

at the Bestoration, 48. 

at Uppingham, 66. 

at Winchester, 40. 

, Athenian, 16-20. 

, baths after, 252. 

, Cliivalric, 84-36. 

, clubs for, 253. 

, dress for, 252. 

for older pupils, 247. 

for young children, 246, 

247. 

founded on natural in- 
stincts, 244. 

, Homeric, 6. 

• in continuation schools, 
253. 

in England, 65-71. 

in Fr^ce, 65. 

in Germany, 61*63. 

in Hesse, 62. 

in Prussia, 63. 

in Saxony, 62. 

in Sweden, 63, 64. 

in the^nineteenth century, 

60-71. 

in the seventeenth and 

eighteenth centuries, 46-53. 

, instructor for, 44, 45, 169- I 

173, 248. I 

, Mediaeval, 28-32. 

, mental and moral effect 

of, 244-246. 

of Gntsmuths, 69. 

of Mnloaster, 43*46. 

, 01ymid<s 16. 

on Sundays and holidays, 

29,80,47,46. 

, organisation of, 170-173. 

Persian, 4. 

pr^itilted by sta^, 29- 

80. 

i 87-46. 


I Games and contests, school or- 
ganisation for, 250. 

, Spartan, 11. 

to develop chest capacity, 

244-246. 

to develop the physique, 

234. 

, trnining of character by, 

168-170. 

Gargantua : Rabelais, 88. 
Geometry, practical, 311, 312. 
German gymnastics, 244, 245. 
Germany, physical education in, 
63. 

Gestures, .352, 358, 361. 

Oiaaomo Bf^anzo on sports of the 
English nobility, 89. 

Girls, gymnastics for, 62. 

— , physical education of, 68. 

— , — tmiuing during Middle 
Ages, 33, 34. 

Gladiators at Romo, 25. 

Glands, digestive, 190, 191. 

— , gastric, 100, 104, J82. 

— , pancreatic, 183. 

— , salivary, 100, 104, 182. 

— , sebacious, 264, 255. 

— , sweat, 100, 105, 186, 2 .’j 1, 255. 
Glycogen, 101, 102, 104, 105, 1(J8, 
183, 184. 

Oovernour, BoJee named tha : 
Myot, 37, 43. 

Grey matter of nervous tissue, 
115, 128-131, 138. 

Growth, conditions affecting, 
229-232. 

— , exercise and, 225, 325, 326. 

— , innate power of, 226. 

— , law of, 825, 326. 

— period of rapid increase in, 
217, m, 337. 

— , signs of inadequate, 233. 

— , stature and, 826-233. 

— , variatioiis of. 886-229. 

— , w^lil and, 886^883. 

t for 

T0wt\UM. 

iBOtioeo, 16. 
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Gymnasia in Borne, 24. 
Gymnastics, introduction into 
primary schools, 62. 

— , — into training colleges in 
Germany, 62. 

— , invention of simultaneous, 63. 
— , Swedish, 64. 

Oymnasticsfor Youth: Chitsmuthay 
66 - 60 . 


ABIT, action of intelligence 
in, 149, 150. 

— , action of the will in, 149, 
160. 

— , attention and development 
of, 149-161. 

— , complex activities based on, 
153. 

— , development of, 149-167. 

— , executive forms of, 157. 

— formation of nerve paths, 450. 
— , general forms of, 166, 167. 

— , influence of lapse of time on, 

150, 151. 

— , — of repetition on, 149-161. 
— , mental, 166, 157. • 

— precautions against mistakes, 
152, 163. 

Haemoglobin, 176, 177, 209. 

— oxy., 176, J77. 

Handicraft, 94, 161, 163, 164, 
165, 167, 171, 312. 

Harrow, archery at, 41. 

Heart, 176, 177, 188, 193, 235, 
236. 

— , adaptation of action of, 189, 

190. 

— weakness, 347, 349, 363. 
Heat, bodily, 184-186. 

— , — , influence of exercise on, 

191. 

, loss of, 191, 267, 277, 279. 
Hellas, BOB Greece. 

Belvetiua on physical training, 
62. 

Heceditaiy jpoweri, 143, 147. 


Hesse, physical education in, 62. 
HieronymuB Mercurialis : De ArU 
Cfynmasticaf 46. 

History, 312. 

History of Eton CoUege : Lyte, 58. 
History of Pedagogy : PUmmeTy 
64, 55. 

History of the Qerman People aJt 
the close of the Middle Ages : . 
Janssen, 32. 

History of Winchester College: 
Leach, 40. 

Hockey, see Games and contests. 
Holiday camps, 250, 261. 

Home work, 214, 216. 

Homer, religious games, 6, 6. 
House system, 67, 68, 172, 173. 
Household Ordinances : Liber 
Niger, 34. 

Humidity in ventilation, 303, 
304. 

— , its influence on fatigue, 277- 
280, 303. 

— , measurement of, 282. 

Humour, aqueous, 329. 

— , vitreous, 329. 

Huns, horsemanship of, 26. 

— , mode of life of the, 26. 

— , the food of, 27. 

— , wandering life of, 27. 

Hygiene, instruction in, 69, 70. 

— of school buildings, 213. 

— , practice of, 70, 71. 

Hysteria, 382. 


TLIAD, 6. 

Illustrated History, 89. 
Imitation, 147-149, 168, 862. 
Impulse, development to pur- 
pose, 146-148. 

— , nerve centres and, 144, 145, 
148. 

— , period of training, 146, 147. 
Impulses, development of, 144| 
146, 809, 810, 

— , inliB)itoi 7 , 19a 

801^ 9Xa ^ 
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Indnstrial levolaiiiQii and phy- Intelligenoe, unifying addon df| 
aioal eduoation, 08. 

Infootious diseases, 256, 269, Intensive study, 161, 162, 154, 
249. 165. 


, detection of, 869-371. Intercostal mnsoles, 180. 

, disinfection of schools. Interest, development of, 146, 
368 369. 147. 

, liability of children to. Iris, 829, 880. 

867. Isolation of children, 275. 

, means of infection, 368- 

370,374. 

, period of incubation, 370, and the turning system 

374. in Germany, 60, 61. 

— > — , school closure, 371, 372. James : Text-Book of Psychology ^ 

^ — record of, 372. , 356, 358. 

, signs of, 369-371, 374. | James I. : declaration of sports 

, table of, 374. j 47. 

Influenza, 368, 373. | Janssen : History of t)te German 

Inhibition, 117>119, 122, 190, People at the Close of the Middle 

319, 353, 361, 381. Ages, 32. 

Inlets, 289, 290, 297, 298. Jesuits, view of physical educa- 

Instinctive actions, nervous cen- tion, 46. 

tres for control of, 121, 122. Johnson, Headmaster of Win- 
Instincts, 75. Chester, 40. 

— , artistic, 167, 168. Jcwies ; School Hygiene, 367. 

—.development of, 144, 146, Journal of Education, Ol, 
ho9, 810: Jumpinjr, 148, 153, 162, 164, 166. 

— , — of skill from, 146, 147. 173, 288, 240, 247. 

— of cnriosityv 146. 

— of imitation, 147-149. 

— of play, 147, 148. J^EBR : RepoH of the Educa- 

— , practi<»l, 146. tion Committee of the Lomlon 

Instmction in cleanliness, 261, . County Council, 280, .342. 


270-278. ; Kidneys, 177, 186. 

— in hygiene, 69, 70. Knowleclge, sensations and, 79, 

^ insufficiency of, 70. 80. 

— in physiology, 69, 70. 

— in swimming, 269, 270. 

— in the rearing of children, , T AOBDABMON, see S]>arta. 

866. Laeroim : Military and Re- 

— in ventilation, 805, 806. j Ugious X4fe in the Middle Ages, 

Instmetors of games, 44, 45, 67, 85. 

169478^ 248. l4mtio aoid» see Yfwska products. 

Inielligimeet actions controlled Ifavatorica, 265, 266. 

pf Wineheeter 

I X<en%88i,Ml. 





JAber* Niger : Household Ordin^ 
anceSf 34. 

Life and Letters of Edward 
Thring : Parker , 65. 

Life of Dr, Pusey : Hassell, 65. 
Life processes in cells, 99-105. 
Lighting, artificial, 3^-342. 

— , natural, j340. 

Ling : ‘ physical education in 
Sweden, 63, 64. 

Literature, 168. 

Liver, 100, 104, 105, 108, 183, 
184. 

Living substance, instability of, 
103. 

, life prQcesses of, 99-105. 

, molicular changes in, 103, 

10 k 

, — structure of, 102, 103. 

, peculiar property of, 103. 

Locke : Thoughts Concerning Edu- 
cation, 51, 62. 

Loves : Lucian, 14, 15. 

Lucian, 8, 9, 11, 12, 14, IB, 17-21. 
Lungs, 175, 176, 364. 

— , capillaries of, 179. 

— , development of, 180, 181, * 

— , structure of, 17^ 

Lather and physical exercises, 
46. 

Lycurgas, 11, 12. 

L} mph, 178. 

Lyster : School Hygiene, 274, 275, 
365, 378. 

Lyte i History of Eton College, 63. 


J^AHAFFT : Old Greek Educa- 
tion, 64. 

Mark: Educational Theories in 
England, 230, 231. 

Matter, indestruotibility of, 96. 

, moleoatar structure of, 97. 
Measles, 362, 370, 371, 373, 374. 
QernMm, 374. 

Medioel oiBoers, a^poiiitiueiit of, 


Melville: aooount of his boy- 
hood, 40. 

Mental activity, cerebral activity 
and, 79. 

, influence of* purpose on, 

76. 

, instincts and, 76. 

, relation to bodily activity, 

76-78. 

, self-conscious direction 

of, 77. 

{ — deficiency, 346, 347, 349. 

, agraphic signs of, 357, 

358. 

, aphasio signs of, 354-357. 

, indications in expression, 

358. 

, mental signs of, 352, 

353. 

, motor signs of, 353^, 364.‘ 

, structural indication of, 

359. 

, treatment in school, 360, 

361. 

— expression, 358. 

Merchant Taylors’ School, sports 
at, 46, 66. 

Metabolism, 87, 105-107. 

Mid brain, nerve centres in, 133, 
137. 

Middle Ages, dual aspect of edu- 
cation, 33. 

, physical education in the, 

26-36. 

, — training of girls, 33, 34. 

, punishments in the, 32. 

, sports in the, 28-30. 

Military and Religious Life in the 
Middle Ages : Laerow, 35. 
Military evolutions at B^me, 24. 
Milton: TraetaJte on Education, 
60, 

Mind, attributes necessary lor 
effeedve Hie, 76, 77, 92, 93. 

— , function of, 76*77. 

inrelatton to 76-78. 
Modelli^, 9i^ 160, tM, 1165^ 171, 
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. Modem School BuHdinge ; CZay, 
267,268. 

Ifoleonles, 97. 

Montaigne: Of the Sdueation of 
ChUdeent 88, 39. 

■ Montmorency: State Intervention 
in English Education, 68, 69. 
Moral d^oienoy, 847, 349, 3o9, 
360. 

Mo 880 , experiments on fatigue, 

200,201. 

Movement, analysis of, 81-85. 

— , ooordination of, 83-85, 120. 
Movements, automatio, 82. 

— , free-arm, 313. 

— , irregular, 353, 354, 361, 366, 
367. 

reflex, 82. 

— , voluntary, 81, 83. 

Mvkaeter: PoeiiioM, 42-45. 
Mumps, 370, 374. 

Muscles, extensor, 118. 

— , flexor, 118. 

Muscular impressions, 167. 
Music, 164, 165, 171. 

N ATUEB study, 167. 

, practical, 812. 

Needlework, ^teaching of, 152, 
168. 

Nero, 24 

Nerve, pneumo-gastric, 188. 
Nerves, cranial, 184. 

motor, 81. 

— , sensory, 79. 

— , spiniO, 129-184. 

Nerve oeBs, consciousness and, 

110 . 

, development of, 142, 148. 
— — , function of, 109*111. 

^,]iealtliy funotioning of, 

110 , 111 . 

-- — ^ stmotm oit 118-116. 
r* eenffis, aeaiiM (ngenlsftri^ 

m, 128, 188. 


Nerve centres, complex organisa- 
tion of, 120. 

, coordination produced at, 

120 . 

, correlated activities or- 
ganised by, 120-126. 

, development of, 143-147. 

, distributive, 133, 134. 

for automatio akion, 84, 

85, 90, 91, 122, 128. 

for cranial nerves, 134. 

for intelligent action, 75, 

90, 91, 123-126. 

for organic functions, 188- 

192. 

for reflex actioi), 121, 122. 

, fnnotion of, 119, 120. 

, hereditary organisation 

of, 143, 144, 147. 

, impulse and, 144, 145, 148. 

in the bulb, 183. 

in the mid-brain, 133, 137, 

140. 

of mental expression, 358. 

of speech, 3W-356. 

, orders of, 120-126 

, organic, 89-91. 

, spinal, 129'] 32, 140. 

, structure of, 119. 

, visual, 139. 

— flbres, 118. 

Nervous impulses, afferent, 133, 
134. 


— — , conduction of, 1 19. 

, excitatory, 117-119. 

, inhibitory, 117-119. 

, interference of, 119. 

— induction, 119. 

— system, nourishment of, 208, 
209. 


f structure of, 126. 

^yUni^ng action of, 109- 

111 . 

Neural canal, 126«m 
Neucnefb INI 

•f aimiMmsat la spiaal oen* 
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NenroneS) efferent, 116. 

— , intercalary, 116. 

— , motor, 116. 

— , organisation of, 116, 117, 
140. 

— , sensory, 116. 

— , specialisation of function, 
116-117. 

— , structure of, 116. 

Nucleus, 101. 

Nugae Etonenses^ 53. 

Nutrition, 176-178, 181, 183, 184, 
196, 208, 209. 

— , defective, 363*366. 

— , effects of exercise on, 221- 
225. 


QECONOMICU8 : Xenophon, 22, 
23. 


Of the Education of Children : 

Montaigne, 38, 39. 

Oil droplets, 101. 

Old Oreeh Education: Mahaffy, 
64. 


Olympiad, 6, 7. 

Olympic games, 6-10, 16. * 

, national influence of, 9. 

, prizes at, 8. 

, suppression of, 9. 

Open air pursuits, 211, 216. 
Optic thalami, 128. 

Orhis PictuB : Comenius, 49. 
Order, mechanical, 307, 308. 

— , rational, 308, 309. 

Organic centre, 194. 

— life of the body, 87-90. 
Organisation of games at public 

schools, 67. 

— of lessons, 312, 340. 

— of physical training in day 
schools, 67| 68. 

— of school work, 213-217. 
Outlets, 289, 290, 295-297. 
Outtin 09 of PoutMogy: Moyce, 

160. 



96-99, 104, 176, 


P AEDOTBIBE, 16. 

Painting, 163, 160,- 162, 
167, 171. 

Palaestra, 14, 15, 16. 

Pancratium, 7. 

Paper cutting, 166. 

— folding, 166. 

Parker : Life and Letters of 
Edioard Thring, 65. 

Peaxiham: Oompleat GenUenum, 
49. 

Peptones, 182. 

Perception, activity of, 80, 81. 

— , relation of, to action, 86. 
Perceptual activity, 157-162. 

, analysis of, 86. 

Perspiration, 186, 256. 

— , its effect on the atmosphere, 
255, 266, 269. 

Pestalozeif inadequate concep- 
tion of physical training, 60. 
Philanthropinum, 64. 

Phthisis, see Consumption. 
Physical education^ aim of, 91* 
93. 

• at Borne, 23-26. 

at Sparta, 10-12. 

, attitude of the Mediaeval 

Church to, 30-32. 

— based on natural instincts, 
74. 

during the Benaissance, 

37-46. 

in Ancient Greece, 3-23. 

in day schools, 67, 68. 

in Denmark, 63. 

in England, 66-71. 

in Fr^oe, 64, 66. 

in Germany, 60-63, 

in Hesse, 62. 

in primaiy schools, 68, 69, 

in primitive times, 2, 8. 

in Prussia, 62, 68. 

ii^ public schools, 66, 67« 

in Saxohy» 62 . 

in Swedehi^ 69, 64 

in the warn Agoi^ 26 k 
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Phygical edncsfion in the nine- 
teenth oentiixj, (X)-7l. 

in the wrenteenth and 

eighteenth oentnries, 46-68. 

, mental aim of, 91-98. 

of girla, 68. 

in Athens, 22, 28. 

— in Persia, 6.* 

in primitiTe times, 3. 

in Sparta, 12. 

in the Middle Ages, 

88, 84. 

, Persian, 3-6. 

physioal aim of, 91, 92. 

, relation to intellectnal and 

mon] edncation, 72-76. 

, relation *to practical life, 

72-76,91. 

Physical exercises, 94, 161, 351. 
Physiology, instmction . in, 69, 
.70.- * . 

Pigment, 101. 

Plasma, 176, 182, 188. 

Plato ! Jtepuhlic, 18, 261, 262. . 
Playgrounds, 261, 376. 

Playing Belds, 261. 

Plenum System, 299-801. 
Fhtofeh on Bmnan edncation, 
24. 

Pnemno-gaitric nerve, 188. 
Pnenmonia, 874. 

Pons, the, 128,184 
Pciitions : MvlcoiteTj 42-46. 
Practical activities, advanced 
traiiiing in, 164, 166. 

SBirthetio element in, 163, 
167, 168. 

— — , competition and coopera- 
tion in, 76, 77, 98. 

Gorrelatioii in, 160, 162. 
••^.devilopineiii of habit in, 
X49. 

dey^Mwnent of the eye 

hy, 889|68^ _ _ 


Praotloal activities, intelleotnal 
element in, 168, 167. 

, intensive study in, 161, 

152, 164, 165: 

, moral qualities required 

in, 76, 92, 98, 168, 168-170. 

, mnscnlar impressions in, 

167, 160. 

f necessity for, 810, 811. 

, perceptual element in, 86. 

, practical element in, 162, 

•163-166. 

, practical training in, 160. 

preparatory practice for, 

168. 164. 166. 178. 

, relation of education to, 

72, 73, 91-93. 

, relation of physical ednca- 
tion to, 94, 241-6. 

, social element in, 103, 168- 

170. 

, tactual impressions in, 

159. 

, valne of, 311. 

, visual impressions in, 158- 

160. 

, wide range of school, 105, 

Practical measurements, 107, 171. 
Preparatory exercises, 163, 154, 

106. 178. 

Primary schools, physical edu- 
cation in, 68, 09. 

, scholastic tradition in, 09. 

Principles of Phymlogical Psy- 
chology : TTundf, 118, 114, 
127. 

Principles of Teaching! Welion, 
72,86,164,167, 163,250,310, 
838,342. 

Frooessioii hf Mm Hod, 82. 

Protoplwn, 101404 
Proi^ phyMcal education in, 
62,88. 
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Pupil of the eje, the, 880. 
Puritanism and physical educa- 
tion, 46. 

Purpose, 76, 77. 

Pyramidal tracts, 132. 


J^ABELAIS : Gargantua^ 38. 

Baumer : History of Peda- 
gogy^ 64, 65. 

Beading, 161. 

— , attitude in, 317. 

— , eye defects due to, 340. 

— , size of print, 342. 

Readings in European History: 

Robinson, 26-28. 

Rearing of children, instruction 
in, 367. 

Recitation, 164, 165. 

Recreation grounds, 253* 
llccreatiye intervals, 213, 214. 

— occupations, 213, 216. 

Reflex actions, 121, 122. 

, inhibition of, 122. 

Reformation, decadence the re- 
sult of, 46. 

— , effect of, 46, 46. ^ 

Renaissance, physical education 
in the, 37-45. 

— , theory of physical education 
distinct from pi'actioe, 39. 
Repetition, 149-161. 

Report of the Education Com- 
mittee of the London County 
Council : Dr, Kerr, 280, 842.* 
Report of the U,8ji, CommUsio^wr 
of EducaJtion, Vol, I., 60. 
Bepuhlic ! PlatQ^ 13, 261, 262. 
Respiration, aot of, 180, 181. 

— , artifloial, 883. 

— , conditions influencing, 192, 
198. 


Rest, 204, 205, 236. 

Retina, 328, 329. 

— , sensitive spdt of, 830. 

Ribs, 180. 

Rickets, 846. 363. 366. 
Ringworm, 273, 274. 
Ritterakademien, SO, 

Robinson : Readings in European 
History, 26-28. 

Roman baths, 24. 

— education, dancing, 25. 

, horsemanship, 24. 

, running, 28. 

, spear throwing, 24. 

, swimming, 28. 

, wrestling, 23. 

Roman Education : WRhins, 24, 
26. 

Roman life, decay of, 26, 26. 

, Greek influence on, 24, 

, Increase of * luxury in, 24, 

25. 

Rome, physical education at, 
23-26. 

j Rousseau t Emile, 63, 64. 

I Royce : Outlines of Psychology, 
160. 

Kugby, sports at, 66, 66. , 
Running, 146, 148v 153, 154, 162, 
164, 166, 178, 234, 286, 288, 
240,247-249: * 

— , attitude in, 239, 248, 249.. 
Russell : JUfe of Dr, Pusey, 66. 
j Rymert Eoedera] 2lS, 

I . 

OALZMANH^Si 

Saxony,. ;^hystoal education 
in, 62. 

Scarlet fever, 383, 368-374. 
School doctor, 274, 848, 360; 351. 
888. S87. 


— , ooBtrd <rf, m-X98. Sehoot Jemet, 387. 

— , iatiMnoa o(:«nKoiae«n, 183. SOooi HjokM t Lytter, 97%8V6i 
194» 660L .. 



immx. 


Sdiool punnito, games, 94. 

^ haadionlt, 94. 

, modelling, 94. 

, their belong on physical 

ednoation, 98, 94. 

— session, length of, 216, 217. 

— tone, 268-266,347. 

— yard, 812. 

8eho6U of Hellas : Freeman^ 14, 
15, 21. 

Scipio on the decline of Boman 
Vacation, 25. 

Sclerotic coat, 328, 330. 

Scrofula, 346. 

Sebum, 264, 255. 

Sedentary life, 219, 220, 224. 
remedial exercises for, 323. | 

— occupations, 210, 213. 

f mental erils attending, 

810, 311. 

, physical erils attending, 

810. 

Semi-drcnlar canals, 136. 
Sensations of hearing, 80. 

— of movement, 80. 

— of sight, 80, 

— of taste, 80. 

— of touch, 90. 

— , organic, 195, 196. 

— relation to khowledge, 79, 80. 
Sente organs, 79-81. 

Shaso: Air Chsrrsnts, 287, 288, 
261-295. 

Sheringham valve, 298, 299. 
Shrewsburr School, sports at, 
40,41. 

Sinsdn&L. 154^ 

attitude in, 158, 164, 
289,815. 

etili attendiiig excess of, 
OIOl 811. 


Skill, motor element in, 160-166. 
— , perceptual element in, 167- 
le 

— , place of habit in, 155-157. 

— f — of intelligence in, 155-157. 
— , preparatory practice for, 153, 
154, 166, 173. 

Skin, 176, 177. 

— f action of, 186. 

— , adaptation of activity of, 
191. 

— , diseases of, 273-275. 

— , excretions from, 254, 256. 

— , loss of heat from, 191, 257, 
277. 

— , structure of, 185, 186. 

Sleep, circulation during, 206, 
214, 215. 

— , conditions affecting, 2CK5-20S, 
214-217. 

— , indnence of fatigue on, 206. 
— , length of, 216, 216. 

— , nature of, 206. 

— , necessity of, 207. 

— , respiration during, 21 1, 215. 
Small-por, .374. 

Social Englandf 47, 48. 

Solon, 11. 

Somers Tracts, 48. 

Sparta, barrack life at, 11. 

— , education of girls at, 12. 

— , education of youths at, 10- 
12. 

— , place of music in education, 
10. 

— , state control of education, 
10. 

— , training in fortitude at, 10- 

12* 

Speaking, 153. 

Soeoiail^ teaehem. 170-178. 
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Spinal cord, afferent neurones 
of, 181. 

, — paths to oerebellum, 

183, 184, 136. 

, to cerebrum, 133. 

, from oerebellum, 

133, 135, 186. 

, efferent neurones of, 130, 

131. 

, — paths from cerebrum, 

132, 136. • 

, in, 132, 133. 

, ganglia of, 1^-132. 

, nerve centres in, 130, 132, 

140. 

, organisation of neurones 

in, 130. 

, sen 80]7 stimuli to, 181, 132. 

, structure of, 129-134. 

, white and grey matter of, 

129, 130. 

— curvature, 213, 814, 316, 317. 
Staff, organisation of, 171-173. 
Standing, attitude in, 163, 164, 

239, 317, 818, 322, 323. 

— in school lessons, 313, 322. 

Starch, 101. » 

State Intervention in English 

Editcation: Montmorencyf 68, 
69. 


Stature, a measure of growth, 
226. 


— , conditions affecting, 226; 227, 
229, 282. 

— , curves of, 228, 280, 231. 

— f measurement of, 232, 288. 

variations in, 226-229. 
Btamtont The Great Schools of 
England, 41, 66, 66. 

St. Vitus' dance, see Chorea. 
Sturm, 4A. 

Sweat, see Perspiration. • 
Sweden, physim eduoatioii in, 
68.64. 


8w^ drill, 64^, 046. 


imL 


T EMPBBATUBE, itshiflnenoe 
on fatigue, 277-280. 

— , measurement of, 282-285. 
Text-hook of Psychology : James, 
366,368. ^ . 

The Qreat Schools of England t 
Staunton, 41, 65, 66. 

The Growth of the Brain : Don- 
aldson, Slfl, 208, 221,228,292, 
Thermometers, use of, 282-285, 
306. 

Thoughts Concern^ EdueaHon : 

Locke, 61, 62. 

Thring, 66, 66. 

Thucydides : History, 0, 7, If. 
Time tables, 213, 214. • 

Tissues, energy of the, 87. 

— , metabblism of the, 87. 

Tobin^s tube, 298, 290. 

Tone of school, 347. 

Tourniquet, 378. 

Towels, use of, 266. 

Trachea, 179. 

Tractate on Education : Milton, 
60. 

Trotsendorf, 46. 

Tuberculosis, see Consumption. 
Turning societies, founded by 
JaJin, 61. 

, political nature of, 61. 

, reappearance of, 61. 

, suppression of, 61. 

Turning system in Germany, 
61. 

Typhoid fever, 369. 


U PPINGHAM, physical train- 
ingat,6^ 

TJrws ^ ^aste products. 
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Yentilafcion, conyection currents 
in, 291, 292. 

— , dranghts, 290>292, 295. 

— , inlets and outlets, 289, 290, 
l>9o*298. 

— , instruction in, 305, 300. 

— , interfering agents in, 287, 
291, 292. 

— , law of flow, 289, 290. 

— , mechanical systems of, 298- 
30^. 

— , moistening of incoming air, 
303,804. 

— , motive force of, 298, 299. 

— of bedi'ooms, 215. 

— , principles of, 285-295. 

— , problem of, 286-288. 

— , purifleation of air, 302. 

— , sealed windows in, 301. 

— , teachers* duty in, 281-5, 30 
806. 

— , temperature of incoming air, 
289, 292, 293, 302. 

— , unit of, 288, 289. 

— , unit of air space, 289. 

— , use of thermometers in, 282- 
286, 306. 

— , velocity of flow, 289. 

— , warming of incoming air, 302. 
Yerminous children, 274, 275. 
Yiscera, nervous supply of, 188. 
Vittorino da Feltre^ 37. 

Yoice training, 163, 171, 238. 

W ALKING, 146, 148, 153, 
164, 166, 173, 231, 238, 
240 248 249. 

— , attitude in, 239, 248, 249. 
Washing, 259, 260. 

— basins, 266, 266. 

, J)oulton% 266, 266. 

Waste products, 87-89, 96, 99, 
102, 104, 105, 106, 176-178, 
184, 186, 211, 212. 

, elfe^ on oonsoloosness, 

,200. 

— — , effect oa nervous tissue, 


Waste products, toxic effect of, 
198, 199, 202. 

Weight, a measure of growth, 
226. 

— , conditions affecting, 226, 227, 
229-232. 

— , curves of, 228, 230, 231. 

— , measurement of, 232, 233. 

— , variations in, 226-229. 
Welton: Principlcii of Teaching^ 
72, 86, 164, 167, 168, 260, 310, 
S12, 342. 

j White matter of nervous tissue, 
115, 129, 138. 

Whooping cough, 371, 371. 
Wilkins : Roman Education, 24, 
25. 

Winchester school, sport.s at, 40 
Windows, uso of, 206-298, 3(>1 
Wood carving, 161, 165. 

Word blindness, 357. 

— deafne.ss, 357. 

Wounds, 376. 

Wrestling, M6, 148, 161, lf)6, 173, 
234, 235, 240, 215, 217. 
Writing, 151, 163, 163, 161. 

— , attitude in, 239,315-317, 32 » 
321. 

- control of pen, 319, 320. 

— , eyo defects diuj to, 310. 

— , free arm, 313, 313. 

— , instruction in, 320. 

— , practice in, 320. 

— , preparatory exen isos in, 32 
— , size of, 342, 343. 

— , sloping style of, 320. 

— , training in coiToct position, 
319, 320. 

upright stylo of, 320, 321. 
Wundt: Principles of Ehysift- 
logical Psychology, 113, 114, 
127. 

XENOPHON: Cyropaetleia, 3, 1. 

— .* OeeonomicuSt 22, 23. 
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Ethics, A Manual of. Bj J. S. Mackbnzib, IdttD., 
M.A., Professor of Lo^o and Philosophy in the Utiiversitj 
College of South Wales and Monmouthshire, formerly Fellourof 
Trinity College, Cambridge, Examiner in the Universitiet* of 
Cambridge and Aberdeen; Fourth Bnlarged. 6s. 64 

Logic^ A Manual of. By J. Welton, M.A., D.Lit,, 
Professor of Education in the University of Leeds. 2 vols. 
Volume 1. Second Editim, 6s. 64 
Volume 11. 6s. 64 

VoL 1. contains the whole of Deductive Logic, except Fallacies, 
which are treated, with Inductive Fallacies, in VoL 11. 

Tragic, Intermediate* By Jambs Wblton, M.A., D.Lii.» 
Professor of Education in the Univentty of Leeds, and A 
Monahan, M. A. With Questions and Exeroises. ti. 64 
This book is based upon the Marntdl Logie ; it is a timpier 6ii4 
briefer treatment adapted to the Intermediate University examine* 
tions* 
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Exercises in. Bj F. 0. Babtlbtt, M.A* 28. 6d. 

Logic, Questions on^ with Illustrative Examples. By 
H. HliiAtAK, M.A., H.M.L, and M. C. W. Irving, M.A. 
as. ed. 

Esyehology^ A Manual o/. By G. P. Stout, M.A., 
LL.D. Third Edition, Reviatdand Knlarytd^ 8a 6d. 

Esycholoyyf The Groundworh of. By G. F. Stout, 
M.A., LL.D., Fellow of the Biitish Academy. 4 s. 6 d. 

The work is not an abridgment of the Mamutl of Pityrholoffy, 
Bven where the matter preseiiUxi is substautialiy llio aaniu, the mode 
of presentation is dillereut. 


E^^catton. 

Principle, and methods of Teaehinti, By James 
Welto^, D.Lit., M.A., Prufe*»si>r of Kductitiuii in the University 
of Leeds. Stcond iCdilion, Revutd awl Enlarged, 58. 6d. 

The Teaching of Modem Subjects (from Principles 

and Methoda of Teaching), 

( 1 ) The Tsachiko or English (Reading, language, and Litera- 
tore). Is* ( 2 ) The Tea* king of Gkooraimiy. is. < 3 ) 'f'n» 
Tkacrinu OF History, is. ( 4 ) The Tkiciiino of Matiikmatics* 
ANO Science, la 6d. (5) The iKACHiNoorMusia 6d. (0) Tau 

Teaching of Foreign Languaoe& is. 

Principles and Methods of Moral Training with 
Special Miefereuce to Setnud Discipline. IW Pm>* 
iFwor Jahks Ww^TON. IXkii., M.A.. and K. (». Bi.anuforo, 
Jil.A*, Lecturer in Education in the Cambridge University 
Tiainiiig (xiliege. 8s. 6d* 

Principles and Methods of Physical Education 
and Hygiene, By W. P. Wblpton. B.Sc.. Manter of 
. Jde^odmtlie Univendtv of Le<ds. With a Sketch of tho 
History of Physioal Eduoation by Professor Jamicb Wklton, 

. D.Lvt., M.A. 48. Sd. 

. ThH book is also ifsuted . witboat Hie chapten on Hygiene, under 
tlio iitk Pkydeal Edacalics* 8s. Sd. 
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Bicperimental Psychology in BeUUion to Eduea^ 
tioUf An Introflnctiofi to. By C. W, VALKNTiifs, 
M.A.» D.Phtl,, 8t. And. Lecturer in Experimental Peyohniogy 
to the 8t. Andrew 8 Provincial Commitiee for the training of 
Teachers, and Assistant in Education in the University oi St. 
Andrews. 28. 6d. 

Psychology^ Fundamentals of, A brief account of 
the Nature and Development of Mental Processes for Teachers. 
By B. Dumvillb, M.A., F.C.P. 48. 6d. 

Child Mind, An Introduction to Psychology for 

Teachers. By Bknjamin DcMVfU4B, M.A , F.C.P. 28. Sd. 

• 

Text-’Book of Hygiene for Teachers, By R. A. Lystwb, 
M. D., H.Sc., I). P. H.. Medical Officer of Health for Hampshire, 
and Chief Medical Officer to the Education Committee. 4s. 6d. 

School Hygiene, By R. A. Ltsteb, M.D., B.Sc., D.P.H. 

EdUxon, Ss. 6d. 

School Organisation, By S. E. Bray, M. A., tnepector 
of Schools to the l..ondon County CmiiiciL With a Chapter on 
“ The Place of the Elementary School in a National System of 
Education,” by Sir J. H. Yoxajll. Second Edttion, 8s. 

School Training, By R. E. Hughes, M.A. 2s. 

The Ijife and Work of Festalozzl, By J. A. ORBsir, 
M. A., Professor of Education in the University of Sheffield 
48. 6d. 

The Educational Ide>as of Pestalozzi, Bj J, A. 

Qrben, M.A Ss. Sd. 

The Educational Idetzs of itroebel. By J. Whitb, 
D.So. is. 

Synthesis of Froebel and Herbart, By R. D. Ohalkb, 

M.A., LL.D. as.Sd. 

The chief aim of the book is to trace the relation of Pestalotsii 
Fcoebel, and Herhart to each other and to the progress 0 ( modsm 
education. 
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Hintnry a/ Wementary K^iucation in England and 
tFfi/eHf from 1800. BvC. Biruhekouqh, M.A., Lecturer 
in Kduoation aud Master of Method at Siietfield University. 

48. 6d. 

NuUure Stndy, the Aims and ^tethods of, A Guide 
for Teachers, By John Rennie, I>.Sc., F.R.8.E. With an 
Introduction by Professor J. Arthur Thomson. 88. 6d. 

The greater part of the book is devoted to model courses and 
mpdel lessons dealing with typical studies and designed tor all 
grafies in the school. All branches of nature study are included. 

Nature Study ^ the Aims and Methods of (South 
African Kdiiion). By John Rennie, D.So., F.R.S.E., and 
GsoitaE Rattray, M.A., D.Sc. Ss. 6d. 

Schiwl Lessons in Plant and Animal Life. By John 
Rennie, D.Sc., F.R.S. hi. 4s. 6d. 

A course of eighty lessons in Nature Study, with full guidance to 
the teacher as to how to learn and how to teach the subject. 

School Gardening^ with a Guide to Hortirnftnre. 
By A. Hoskino, L^turer in Horticulture and CJnef Supervisor 
of School Gardens, West of Scotland Agricultural College. 
With numerous illustrations and plans. 2s. 6d. 

The Teaching of Drawing : its Aims anel Methods. 

By 8. Polar and H. C. Qii ILTer. 28. 6d. 

The scheme of the work falls under three heads as follows: — 
(1) the aims to be kept in view in tlse teaclwng of Drawing, (*2) the 
methods by which a teacher should try to realise these aims, and 
(3) the use of Drawing to illustrate lessons on drawing and onoUier 
•ubjeots. 

The Teaching of Needleworhi its A ims anti Methods. 

By Miss H. M. Bradley, B.A. Is. 6d. 

Voice Training in Speech and Song. By H. H. 

Hulbbrt, M-A., M.R.C.IS., L.R.O. F. is. 6d 

fFho Science of Speech: an Elerneutary Manual of 

Phonetics for Teacheie. By B. Dom villb, M. A. , F. C. P. 28. 6d. 

Manual Training. By A. H. Jbnkiks. 
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